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Abstract

This thesis is an empirical investigation on the approach for industrial cluster
development of the Singapore maritime cluster, using the case study research
methodology. The case study approach leverages on multiple sources of evidence
such as interviews, observations, documentation and archival records (Yin, 2009). As
a means of contributing to the cluster renewal process, Singapore as the country
embarks on the next stage of maritime cluster development, a comparison against the
Norwegian Innovation Clusters has been incorporated.
The conceptual development of the thesis is supported by literature reviews in
international business, economic geography and industrial clusters with an emphasis
on the maritime sector and the national innovation system. The research finds that the
roles of various cluster facilitators, as well as the interactions between them, contribute
to Singapore’s location attractiveness. The pro-activeness of the Maritime & Port
Authority of Singapore (MPA) resources – working closely with the leadership of the
Singapore Shipping Association (SSA) and the Singapore Maritime Foundation (SMF)
in facilitating networking, knowledge sharing activities and other cluster development
activities – has been identified as significantly complementing the policy measures to
make Singapore an attractive location for shipping entities.
As Singapore is currently embarking on the next phase of its cluster development by
focusing on innovation and talent, the research has been extended to include a
qualitative comparative analysis of the Norwegian Innovation Cluster. The managerial
contributions imply the crucial element of collaboration between different stakeholders,
in Singapore through the multiple cluster facilitators approach and in Norway through

the cluster organisation in each cluster. The thesis highlights that industrial cluster
development requires conscious effort by several stakeholders and actors for the
cluster to be successful in achieving the cluster aims and objectives.
Research findings reveals that Singapore is lacking in innovation activities that entails
multi-firms collaborations and collaboration between multi-firms and research
institutions. The existence of Cluster Organisation to facilitate collaborations between
firms in the cluster and between firms in the cluster with research institutions is another
contributing factor that are not institutionalised in the Singapore maritime cluster.
Though the research is grounded primarily on the International Business Theory,
particularly from Firm Specific Advantage (FSA) and Country Specific Advantages
(CSAs) of location decisions (Rugman & Verbeke, 2001; Rugman et al., 2012),
Economic Geography Theory and Cluster theory also complement the grounding.
From the host country perspective, countries with CSA that actively support firms to
generate new knowledge, capabilities and innovation will be facilitating MNEs’
subsidiaries to strengthen the Subsidiary Specific Advantage by generating subsidiary
initiatives, and hence the MNEs overall FSA. Thus the research add values to the
maritime industry with similar country and firm values.
Keywords: Cluster study, Maritime sector, Location attractiveness, Innovation
ecosystem, Singapore Maritime Cluster
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1 Introduction
This research is an empirical investigation of the Singapore maritime cluster
dynamics and the influencing factors that make Singapore successful in attracting
international shipping companies. Written in 2018, at a time when the world was
facing rising trade tensions between the United States and the other parts of the
world, and the International Maritime Fund was predicting that trade tensions risk
lowering global growth by as much as 0.5% by 2020 (World Economic Outlook
Report 2018), countries and cities were being forced to continue to evaluate and
refine their public policy measures. They seek to attract investment to create
employment and facilitate prosperity (IMD World Competitiveness Yearbook 2018).

At high level, Wijnolst et al. (2003) separate the maritime cluster into eleven sectors
including shipping, ports, maritime services, ship building, marine equipment, etc.
The maritime clusters are considered important for sustaining economic prosperity
(Shinohara, 2010). Globalization will continue to make the world highly
interdependent, with shipping and maritime activities continuing to play a vital role for
international trade (Jakobsen et al., 2017).

In the early 2000s, about a decade after Porter (1990) published his famous book
titled “The Competitive Advantage of Nations”, and further publications and articles
on cluster and competitiveness in the late ‘90s, one can note an emergence of
literature on maritime cluster competitiveness and benchmarking among different
maritime clusters in Europe (Jakobsen et al., 2003; Monteiro et al., 2013). In recent
years, there has been a heightened interest among stakeholders from different
geographical locations to improve their maritime cluster performance and to
determine how their cities or countries perform compared to other locations
(Koliousis et al., 2017; Doloreux, 2017). This interest can be observed with recent
developments in the ranking of cities and locations in the maritime cluster context
(Verhetsel & Sel, 2009; Jacobs et al., 2011; Zhang & Lam, 2013) using a diverse set
of indicators and reports produced by research organisations, economic consulting
organisations, maritime industry organisations and leading global consulting
organisations. These international studies and publications ranking maritime
locations have garnered widespread international business media coverage. This
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reflects the interest of business communities on the subject as Multi-National
Enterprises (MNEs) continue to search for locations that will contribute to their
competence through their subsidiaries (Meyer et al., 2011; Mudambi et al., 2012;
Narula, 2014). Hence, these MNEs will develop competitive advantages by
integrating the knowledge attained by subsidiaries with their international operations
(Andersson, 2014).

After more than two decades since Michael Porter made the term competitiveness
and cluster studies respectable in economics, strategic management and consulting,
Aiginger and Vogel (2015) reshaped the definition of competitiveness beyond
delivering GDP goals. How this could influence and impact the Singapore maritime
cluster in the future, particularly in the areas of innovation, led the author to
incorporate a qualitative comparative analysis of the Norwegian Innovation Cluster in
this research, as Norway has been successful in transforming its maritime cluster
into a global maritime knowledge hub (Fitjar & Rodriguez-Pose, 2013; Isaksen, 2009;
Reve 2011; Reve & Sasson, 2015).
The motivation of the study originates from the success of the Singapore maritime
cluster being a leading international maritime centre, based on industry publications
and reports from research institutions. The author considers that Singapore’s
success in this area should be of interest to other policy makers and industry
practitioners, in addition to its potential contribution to academic literature. The initial
review of the literature indicates a gap in identifying the cluster dynamics, particularly
the interaction within the cluster actors and the role of the cluster facilitators. This
identified gap has some complimented dimension to the policy initiatives and
measures in order for the Singapore maritime cluster to be recognised as a leading
maritime capital (Menon Economics, 2012, 2015, 2017) and shipping centre (XinhuaBaltic Exchange Shipping Centre Development Index, 2016).

The study by Wong et al. (2010) on the Singapore maritime cluster provided
quantitative data on initial growth figures of the Marine and Offshore Engineering
sector in Singapore. The authors argue that Shipping has been identified as a core
component of the maritime sector, but did not provide any data to indicate the growth
of the Shipping sector in Singapore, which is why it is important to continue this
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study onwards by building upon the earlier research of Wong et al. (2010).
Furthermore, Wong et al. (2010) did not discuss about cluster dynamics and did not
elaborate on areas such as the role of the different cluster actors and the policy
formulation process within the area of location attractiveness. This study intends to
contribute to the academic literature on Economic Geography and International
Business using the success of the Singapore maritime cluster as a case study.

1.1 Theoretical Framework
The author of this research was exposed to Porter’s articles on competitiveness and
strategy during the early part of his career in the ‘90s. When he initially started his
working career in a role within a subsidiary organisation of a large European
shipping organisation, he had numerous exchanges of opinion with his management
team about the responsibilities and roles of a subsidiary unit, and the expectations of
the head office towards the subsidiary. Upon advancing in his career with increasing
responsibilities in the Singapore regional office, he began to deal more with the
different functions of the head office.

Concurrently, his role in representing his organisation in several committees of the
Singapore Shipping Association (SSA) provided him with the opportunity to interact
with peers working for subsidiaries of other shipping companies. His initial
introduction to the Singapore maritime cluster was through the activities of the
industry association, which included interacting with other stakeholders in the
maritime industry (such as the maritime and port authorities) and with related
industry associations (such as the Singapore Logistics Association and Singapore
Container Depot Association). From the 1990s to the early 2000s, his insights of the
Singapore maritime cluster mainly concerned Singapore becoming the preferred
location for regional offices of international shipping companies headquartered (HQ)
in Japan, Europe and the Americas. In addition, there was an interest in ancillary
activities that provide services to vessels that come to Singapore. These services
include ship bunkering, provision of ship supplies and on-board crew change, ship
inspections and ship repairs (Wong et al., 2010).
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One of the major developments of the Singapore maritime cluster is the Singapore
Ministry of Transport’s Sea Transport Policy which was put in place in 2003 and
which set out the vision of Singapore as the leading integrated maritime hub in Asia
(Wong et al., 2010). The future ambition, at the time, was for the Singapore maritime
cluster to strengthen its hub port status, while the International Maritime Centre
(IMC) aspiration served as an additional engine of growth (Wong et al., 2010). Also
in 2003, the MPA was appointed as the lead agency for the IMC development in the
context of a multi-agency coordination approach. It is interesting to note that during
the same period, Jakobsen et al. (2003) published the book “Attracting the Winners”
which benchmarked the competitiveness of five European maritime industries:
Denmark, Germany, Norway, Netherlands and the United Kingdom. In the following
year (2004), the main author of the book, Jakobsen, was invited to Singapore to
participate in the research commissioned by the Maritime and Port Authority (MPA)
to study the Singapore maritime cluster’s policy review and recommendations.

In the late 2000s, more international shipping companies established offices in
Singapore with global responsibilities that were beyond the regional office
responsibilities. This development coincided with Singapore’s change of status from
a hub port to an international maritime centre. The city-state started to receive top
rankings in international comparative and benchmarking studies in several industry
and economic publications such as the Menon Economics Leading Maritime Capitals
of the World series starting from the first publication in 2012, the Xinhua-Baltic
Exchange International Shipping Hub Index starting from 2014, and reports issued
by consultancy firms such BMT Asia (2014) and Monitor Deloitte benchmark
(2016/2017). Academic journals (Verhetsel & Sel 2009; Jacobs et al., 2011; Zhang &
Lam 2013) used a different set of indicators and also ranked Singapore among the
top maritime centres.

International Business (IB)

International business branch introduced the concept of Firm Specific Advantage
(FSA) and Country Specific Advantage (CSA) as a two by two matrix (Rugman,
1981). This concept is highly relevant as small, open economies such as Singapore
need to attract high-value investments from MNEs producing products and providing
14

services for the regional and international market. Its indigenous entities and
domestic economy is too small to provide continuous and sustainable economic
growth to create employment of high-value jobs (Moon et al., 1998).

In the fifty years of IB literature, there have been various units of analysis. The first
unit of analysis is the country level, which differentiates the factor endowments
across borders (Dunning, 1958).

The second unit of analysis is the MNE. The Uppsala model explains the MNE entry
mode to foreign markets to exploit FSAs abroad (Rugman et al., 2011). This model
places more emphasis on the MNE strategic management process: the issues faced
by the MNE and the roles of managers in the parent firm.

In the third stage of IB, the subsidiary and the role of the subsidiary manager
become the unit of analysis (Birkinshaw, 1998, 2000). This stage introduces the
concept of the subsidiary initiative developing a new FSA at the host country by
combining both the home and the host country CSAs. The subsidiary initiative may
generate new types of FSAs across the MNE’s network and strengthen the MNE’s
overall global competitive advantage. Rugman and Verbeke (2001) developed the
FSA diffusion pattern that will be elaborated in Chapter 2.2.

Economic Geography
Porter’s “The Competitive Advantage of Nations” (1990) publication introduced the
Diamond model which incorporates the four factors in a diamond that result in a
location’s attractiveness. In subsequent years, Porter articulated location
attractiveness and location decisions from the perspective of a firm’s strategy and
industrial clusters. The Double Diamond model was introduced by Rugman and
D’Cruz (1992) to reflect the increasingly significant role that international activities
play, especially for small, open trading nations such as Singapore.

Porter(1998) further sharpened the research on agglomeration from an industry
cluster perspective in the context of competition of a location or nation within the
global economic perspective. Jakobsen et al., (2003) introduced the maritime cluster
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attractiveness in different countries by conducting a benchmarking of five European
maritime nations using the “Attracting the Winners” model.
1.1.1 Definition of Key concepts
The concepts explored in this research cover a very broad range of subject areas.
Therefore, it is necessary to outline some definitions of the key concepts used.
Firm Specific Advantage (FSA) and Country Specific Advantage (CSA)

The FSAs are the MNEs’ unique and proprietary capabilities that may include
product or process technology, distribution or marketing skills. The FSAs are
typically characterised by a higher productivity of comparable assets (tangible and
intangible) than a competitor’s productivity of comparable assets (Caves, 1996). It is
usually costly and risky to emulate these advantages, therefore, the owners of these
advantages are protected for a certain period of time. These FSAs are usually
intangible, allowing them to be diffused throughout the organisation at low marginal
costs (Rugman, 1981). Rugman further categorised the FSAs as location bound
(which means the MNEs can utilise FSAs at home and in the host country only) or
non-location bound (where the MNEs can utilise the FSAs outside the home and
host country).
The CSAs are factors that may be considered unique to each country, such as
natural resource endowments (minerals, oil and gas commodities), the quality and
quantity of the labour force and associated cultural factors. The CSAs are immobile
with a public-good nature (Rugman, 1981).
Industrial Cluster
A cluster is defined as “a geographically proximate group of interconnected
companies and associated institutions in a particular field, linked by commonalities
and complementarities” (Porter, 1990, p 77).

Competitiveness
The term competitiveness is considered on three levels: country, industry and
company level (Jakobsen et al., 2003). At the country level, Porter (1990) developed
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the Diamond model that provides a conceptual framework of a system of four
interrelated microeconomic drivers: factor conditions; demand conditions; strategy
and rivalry; and suppliers and related industries. For the industry level, Jakobsen et
al. (2003) define a country’s ability to keep and attract firms to the industry. This
means that the competitiveness of an industry in a country relates to the
attractiveness of the country as a location.

1.2 The Maritime Cluster
The maritime cluster has been primarily used to describe a group of industries that
are directly or indirectly related to shipping within a certain area of a nation
(Shinohara, 2010). Wijnolst et al. (2003) include firms in several sub-industries in a
maritime cluster. These include shipping, ship building, marine equipment, maritime
technical services, ports, fishing, dredging, maritime financial services, inland
shipping and the navy. Jakobsen et al. (2003) categorise the maritime industry into
four main components: shipping, ports and logistics, maritime service providers, and
ship building and manufacturing.

1.2.1 Shipping as a core activity within the maritime sector

Reve (2009) illustrates shipping as central within the Norwegian maritime cluster,
with other players such as ports, logistics providers, ship building, ship equipment
and maritime services surrounding the shipping firms. This approach has a similar
concept compared to other industrial clusters, such as an automobile cluster which
has a large manufacturer at the centre relying on suppliers, customers and other
stakeholders (Porter, 1990).

For a maritime cluster competitiveness index, Lee et al. (2014) established shipping
as one of the key components of analysis in order to benchmark different countries.
Jacobs et al. (2011) imply that the shipping connectivity of a location within the
global network structure has considerable influence on the concentration of
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Advanced Maritime Producer Services (AMPS) such as maritime finance, maritime
legal services, marine insurance and ship brokers.

Verhetsel and Sel (2009) suggest that the Globalization and World Cities (GaWCLoughborough University) Research Network analysed the world’s city networks, but
maritime was not included in the analysis of global cities. The presence of container
terminal operators and global container shipping companies are key pre-requisites
for a location to be recognised as a world maritime city (Jacobs et al., 2011).
Wong et al. (2010) identified the critical role undertaken by shipping as a core
component of the maritime sector. The authors segmented the maritime cluster into
two groups: the core maritime sectors that include the traditional water transportation
sectors (also known as the shipping sector) and the non-core maritime sectors that
include services supporting the shipping or marine transportation sector.

1.2.2 Location Attractiveness for maritime sector
Jakobsen et al. (2003, p 23) state that “a nation that provides the companies with
resources that increase their competitive advantages is attractive as a location”. The
authors further added that maritime industry competitiveness of a location is the sum
of the inherent companies’ competitiveness.

Wong et al. (2010) claim that the growth and attractiveness of the Singapore
maritime cluster is due to improved labour productivity and the increasing level of
knowledge intensity in its key maritime sectors. The authors consider that the state
plays a key role in promoting the development of the Singapore maritime cluster. To
ensure the success of the public policy measures in increasing the attractiveness of
Singapore, the Maritime & Port Authority (MPA) involves other governmental
agencies as well as industry representatives through sector associations such as the
Singapore Shipping Association and the Singapore Maritime Foundation.

The MNEs operating within the shipping sector or the Global Maritime Corporations
(GMC) operating within international shipping areas are highly mobile as their
operations are not restricted to a certain location or geography (Jakobsen et al.,
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2017). This is unlike the other components of the maritime cluster, such as ports and
shipyards, which are location bound. Therefore, the strength of Singapore’s location
attractiveness for the maritime sector can be measured by noting Singapore’s
success in retaining or increasing the number of shipping entities, as shipping
entities are important players in the maritime sector (Verhetsel & Sel, 2009).

Industry publications such as the Xinhua-Baltic Exchange Annual Global Shipping
Index report and the Menon Economics’ Leading Maritime Capitals of the World
report utilise multiple indicators and provide some reference points on the
attractiveness of a location. For both of these reports, Singapore has consistently
scored as the top performer in the overall rankings since the reports were first
published in 2012.

The literature review on location attractiveness for MNEs has remained an elusive
quest. After conducting a comprehensive assessment of quantitative surveys of
literature in this field, Vlachou and Iakovidou (2015) deduced that no conclusions can
be drawn or generalised. Whilst the authors acknowledged the theoretical
antecedents as described in this section, this research takes the investigation on
location attractiveness towards a different direction. The research further examines
the process and the actors involved in making a location attractive by using the case
study of a specific industry in a location which has attained international recognition
from multiple industry publications. This perspective highlights an important gap in
the literature which warrants further investigation. It offers new insights on the topic
of MNEs’ decisions on location from the IB angle and from the economic geography
viewpoint. It also offers fresh insights on the processes contributing to the location
attractiveness through the initiatives and attributes of cluster actors, transforming the
Singapore maritime cluster into a world-class ranking.

1.3 Outline of the thesis
The thesis is structured into nine chapters. This introductory chapter is followed by
Chapter 2, Literature Review, which introduces the main theoretical ideas spanning
the topics of strategy and competitiveness, international business (incorporating
FSA-CSA matrix and subsidiary initiatives) and location attractiveness. It then
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introduces the topic of industry cluster dynamics and its evolution, maritime clusters,
world maritime cities and innovation ecosystems.

Chapter 3 outlines the conceptual framework of the research that focuses on MNE
subsidiaries within the area of IB and public policy that strengthen the location
attractiveness for the maritime cluster.

Following the conceptual framework, the research methodology is introduced in
Chapter 4. The chapter justifies the methodological choices made using case study
methods and the data analysis process.

Chapter 5 describes the findings of the qualitative research about how public policy
and the integrated approach have contributed to Singapore’s location attractiveness.
The qualitative analysis of Singapore’s location attractiveness is further
complemented with quantitative data on the growth of international shipping
companies in Singapore in comparison to other comparable maritime clusters.

Chapter 6 introduces the qualitative evaluation of the Norwegian Innovation Cluster.
The research uses a similar approach of case study method with primary data
gathering through interviews of stakeholders based in Norway and documentation
reviews.

Chapter 7 provides discussions on the process of the Singapore maritime cluster’s
evolution and transformation into becoming a leading International Maritime Centre.
The analysis involves understanding the contributory role of the key actors in
Singapore, and a comparison with the role of actors in the Norwegian Innovation
Cluster. The chapter also discusses the contribution to the IB theory, to the
economic geography theory and to the industry cluster theory from the case study
analysis of the Singapore maritime cluster.

In Chapter 8, conclusions from the research are provided. Contributions to
managerial practice for cluster development are presented. Research limitations and
proposals for future research are discussed.
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2 Literature Review
The research commenced with a scanning of the literature, strategising search
criteria, and selecting and extracting of data in order to find academic sources
relevant to the research topic. The literature was subsequently organised based
on topics: international business, location attractiveness, economic geography,
and the maritime cluster and national innovation system.

The purpose of conducting a structured literature review is to provide a rigorous,
objective and robust way of carrying out the review, using a basic framework that
is commonly applied across all systematic reviews (Davies & Crombie, 1998). In
this research, the researcher outlined the topics that would be relevant for the
research area and the topics were appraised by the supervisors. The
supervisory panel includes Professor Reve, a domain expert on strategy and
industrial competitiveness with extensive hands-on experience in leading large
scale research on the Norwegian clusters over a period of more than two
decades. Dr. Sundarakani is also on the supervisory panel and he also guided
the research on conducting structured literature reviews.

The search criteria was established along with search strings to be used across
the University of Wollongong online search engines, as well as across databases
such as SCOPUS, Web of Science, Science Direct, Emerald Insights, and other
data sources. The search strategies consisted of five main data gathering
processes which were used throughout the research period:

i.

Inputs from lecturers on the relevant articles and books that should be
reviewed, based on the research topic.

ii.

Identifying journal articles gathered through online database queries using
keywords and search strings.

iii.

Reviewing selected journal articles, working papers and books identified
through analysis of the content.
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iv.

Feedback and input from supervisors on academic themes or
recommended authors.

v.

Input from relevant industry publications obtained from conferences and
seminars organised for the maritime industry or academic-related events.

A key consideration in the literature review was how to incorporate several
themes and academic threads. This is described in the following section.

2.1

Outline of the Literature Review

The literature review starts with early studies on the topic of strategy followed by
Porter’s literature, including his famous books on strategy, “Competitive
Strategy” (1980) and “Competitive Advantage” (1985). Porter has shaped the
approach to strategy with his vital research encompassing over 100 academic
articles and 17 books where he was the author, co-author or editor (Stonehouse
& Snowdon, 2007).

This section is followed by a review of International Business with the FSA-CSA
matrix developed by Rugman (1981). It provides an understanding of the
behaviour of MNEs in the areas of foreign investment with regard to the activities
that can be performed outside of home countries, based on the FSA-CSA
framework. This led the research to link the MNE strategy with decisions about
locations for the knowledge-based activities outside of home countries. The
literature review expands further on the extension of the IB FSA-CSA framework
when incorporating Subsidiary Specific Advantages (SSA) and the effect of
subsidiary initiatives.

The next section further expands on location attractiveness within the theme of
economic geography and the work of Krugman. This research then expands on
the topic of competitiveness and Porter’s (1990) Diamond model and the
introduction of Double Diamond for a small open economy. This is followed by a
discussion of location attractiveness from the perspective of cities, and the
ranking of world cities that was developed by the Globalisation and World Cities
Study Group & Network (created in the Geography Department at Loughborough
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University). Following which, the research presents an extensive literature on
location attractiveness from an industry cluster and life cycle perspective. Also
included are very recent developments on cluster organisation and cluster
facilitation as conduits to improve the performance of the participants within the
cluster.

In Section 2.5 of the literature review, the topic of maritime clusters is introduced.
It includes the extensive research by Wong et al., (2010) on the success of the
Singapore maritime cluster within the areas of marine and offshore engineering.
It is followed by a consideration of literature on location attractiveness of the
maritime cluster through effective public policy. This research then expands on
the work done by Jakobsen at al. (2003) and the publication of “Attracting the
Winners” based on a significant adaptation of Porter’s (1990) Diamond model to
increase the attractiveness of a maritime cluster through public policy where five
leading European maritime nations are benchmarked.

In Section 2.6, the literature review evaluates world maritime cities because
location decisions of MNEs were not centred on countries but on regions or cities
(Moretti, 2012; Quartz, 2015). The rankings by different researchers identify the
world’s top maritime cities.

Lastly, in Section 2.7, the literature on National and Regional Innovation
Systems is reviewed as research indicates strong linkages between economic
performance and the creation of an innovation system (Mudambi et al., 2018), as
well as linkages with knowledge-based activities within the areas of research and
development (R&D).
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2.2 Early literature on Strategy, International Business and Economic
Geography

2.2.1 Early research on strategy and location decisions
Early research on a firm’s competitive strategy indicates that many firms in the past
had no formal strategic plans (Harrison, 1976) and instead muddled through the
planning process by developing a three to five year budget cycle. Hofer and
Schendel (1978) define strategy as how a company matches its resources to the
requirements of its environment. Setting up of overseas subsidiaries were among the
strategies taken by firms to expand internationally in the early seventies, but Hussey
(1972) suggests that firms may not have been familiar with multi-national strategic
approaches. Rutenberg (1971) states that a firm’s overseas expansion strategy was
not a deliberate strategic choice, but was gradual with the process of
internationalisation by “creeping incrementalism” (Hussey, 1972) indicating a
haphazard decision-making process about which countries to expand to and what
services or products to offer.

Grinyer and Norburn’s (1973) study of 21 UK-based companies suggest that even if
a company claims to have a strategy, it is common to use informal communication
and a non-structured approach to strategic planning. This may result in
disagreement in the senior management team and incoherent objectives and
strategic goals within the company. The General Electric Company (GE) was one of
the early proponents of the use of a structured strategy management approach to
determine a company’s profitable growth and expansion to generate better financial
performance results than its peers (Salveson, 1974). For location attractiveness,
Clark (1969) predicted that central Europe, within one common European market,
would be the most attractive location for manufacturing from the economic potential
perspective.
Porter (1980, 1990, 1996) argues that strategy is about creating a unique value
proposition, which will require a firm to make trade-offs as part of competing.
Strategy involves creating an alignment among all of the company’s activities. It
introduces the concept of analysing industries and competitors, value chain analysis,
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and the two basic strategies of cost advantage and differentiation. In addition to
Porter’s value chain analysis, Stabell (1998) suggests that in a firm’s strategy, there
is a choice of value configuration. The inter-dependence of corporate and business
strategies in influencing location decisions is significant according to Harrington
(1985). Harrington’s study observes the importance of categorizing the internal
functions of a firm (such as marketing, research and development, or corporate
headquarters) instead of categorising product lines as a key business strategy for
location decisions. The subsequent sections further discuss how MNEs’ strategies
shape the factors that determine location decisions.

2.2.2 International Business
Early literature on IB focused on national competitiveness at the country level
(Rugman et al., 2012). The unit of analysis were country factors using national
statistics on trade and foreign direct investment (FDI). Hymer (1960) proposed that
an MNE should be the unit of analysis and subsequently introduced Firm Specific
Advantage of the MNE as the primary analytical approach.
The latest stage of IB theory focuses on the MNE subsidiary as the unit of analysis
(Birkinshaw, 1998). Rugman and Verbeke (2001) further elaborate on the FSA
development and diffusion patterns from Subsidiary Specific Advantage (SSA) and
the Subsidiary Initiatives.

2.3 Literature linking firm strategy with location decision
2.3.1 FSA-CSA Matrix as a framework to evaluate location decisions from an
MNE’s perspective
Rugman (1981) argues that IB’s three basic units of analysis can be studied in the
classic CSA/FSA Matrix as in Fig.1.
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Figure 1: CSA/FSA Matrix
(Rugman, 1981)
The vertical axis reflects the impact of country factors and the impact of firm factors
i.e. firm specific advantages are on the horizontal axis (Rugman, 1981).

In cell 1, a comparative advantage will position the country towards exporting of
goods and services that it has a relatively strong abundance of. In cell 4, on the other
hand, competitive advantage results solely from FSAs and is unaffected by
geography (Rugman, 1981).

In cell 3, both CSAs and FSAs are important, and this is the inimitable stage in IB
theory. The typical characteristics of such a stage are complex and sophisticated
intra-MNE network linkages, with comprehensive relationships among the value
chain within the subsidiaries, each holding a specific set of FSAs and benefiting from
different CSAs depending on their location. The main factor that determines success
in such a stage is how effectively the firm can recombine its resources to provide
unique value-added services or products that would otherwise not have been
possible if it had operated in isolation (Rugman, 1981).
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Although labour, natural resouces and capital have been regarded as sources of
national competitiveness, some countries still flourish without such factor
endowments whereas others underperform in their economic development even with
abundant labour or other resources (Duong-Sung Cho et al., 2013).

Beugelsdijk and Mudambi (2013) developed the term Multi-Location Enterprises
(MLEs) for MNEs operating across borders by using a three-dimensional framework
of place (localised agglomerations of economic activity), space (incorporating both
smooth changes in variety) and organisation (the activities of the firm).

2.3.2 Subsidiary Specific Advantage for MNEs
The subsidiary contributes to MNE performance through subsidiary initiatives.
Birkinshaw et al. (1998) identified three contributions of subsidiaries:
➢ Subsidiaries that take an active role with entrepreneurial culture appear to
develop their own specialised resources at the subsidiary level. This differs
from earlier findings (Birkinshaw & Morrison, 1996).
➢ Subsidiaries will make a higher contribution to the local environment that has
limited domestic competition.
➢ Subsidiary autonomy from the parent company seems to have an important
effect on the subsidiary’s contributory role and initiative.

A strong single subsidiary may result in the MNE developing several FSA
developments and diffusion processes (Rugman & Verbeke, 2001). Furthermore, the
authors presented a framework for MNEs that provides 10 patterns of FSA
development and knowledge diffusion:
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Figure 2: Ten patterns of FSA development and knowledge diffusion
(Source: Rugman & Verbeke, 2001)
The path dependencies are shaped by institutional and system elements that are
difficult to replicate. These include public infrastructure (including universities and
research institutions), governmental technology policies, and interactions between
business and governments within the areas of innovations (Nelson, 1993). Only firms
that reside within such host countries will be able to benefit from the country-specific
technological capabilities. This means that host countries with advance national
knowledge systems may act as a pull for MNEs to perform FSA-creating activities
locally (Rugman & Verbeke, 2001). The authors further presented the following
competence building path dependencies (Rugman & Verbeke, 2001, pp 240-243):

Pattern I: A non-location-bound FSA is created in the home base and is
subsequently diffused across borders to the subsidiaries as an intermediate product
or is marketed internationally and embodied in the final product.
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Patten II: A location-bound FSA is developed in the home base and is subsequently
transformed into a non-location-bound FSA in the home country; similarly, to allow
diffusion to foreign operations and markets.

Pattern III: A non-location-bound FSA is developed in the home base, but diffusion to
foreign subsidiaries is accompanied by the creation of location-bound FSA in the
various host country operations.

Pattern IV: Location-bound FSA are developed in each host country operation and
their exploitation is confined to the specific host country concerned.

Pattern V: Non-location-bound FSAs are generated autonomously in host country
operations and either diffused to the other MNE affiliates or directly embodied in
internationally marketed products.

Pattern VI: Non-location-bound FSAs are generated from host country operations but
are closely linked to home base decisions and subsequently diffused internationally
to other MNE affiliates.

Pattern VII: Location-bound FSAs are created in foreign subsidiary operations and
transformed by the subsidiary into non-location-bound FSAs.

Pattern VIII: Non-location-bound FSAs are created jointly by several MNE
subsidiaries located in various countries and then exploited throughout the MNE
network.

Pattern IX: Non-location-bound FSAs are again jointly created by the efforts of a
network of MNE subsidiaries, but their exploitation is associated with some locationbound additions to maximise their earning potential in specific countries.

Pattern X: Location-bound FSAs are created by a network of MNE operations,
usually to serve a single, large national market, but are subsequently transformed
into non-location-bound FSAs to exploit their regional or global earning potential.
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This could mean that MNEs can gain significant advantage in specific geographical,
product or global markets if one of its key subsidiaries manages to develop a strong
position for itself, from which it could contribute to the overall performance of the
MNE (Rugman & Verbeke, 2001).

However, MNEs need to identify capability gaps to achieve growth overseas. Lowe
et al. (2012) published a case study of a UK retailer’s entry to the US market which
indicates two organisational attributes as critical: structural coherence of the firm’s
capabilities and organisational identity. For knowledge-intensive areas, the MNEs
location decision for knowledge-based activities and innovations are also dependent
on the nature of the technology.
Almeida et al. (2004) further illustrate that depending on the host country’s networks,
firm subsidiaries could develop different innovative capabilities in distinct locations,
or subsidiaries of different firms may develop varying capabilities at the same
location. The outcome depends on the differentiated roles that have been designated
to the subsidiary, the MNE group-level and subsidiary level characteristics, and in
different industrial sectors (Almeida, 1996; Cantwell et al., 2005).

The technology innovation of the subsidiaries also depends on how knowledge is
integrated within the firm (Grant, 1996) and on the knowledge absorptive capabilities
of the subsidiaries (Cohen et al., 1990; Phene et al., 2008; Zahra et al., 2002;
Alnuami & George, 2012). This depends not so much on the spatial proximity but the
ability of the individuals in the MNEs to process and absorb the information (Howells,
2012). Galunic and Rodan (1998) propose a model of resource recombination using
either synthesis-based recombination or competencies reconfiguration-based
recombination to increase innovation along with home and host countries.

Knowledge management and the acceptance of the Open Innovation business
model is another important consideration in terms of corporate innovation
performance and R&D management within an industry cluster (Enkel et al., 2009; Lai
et al., 2014). Knowledge management intends to leverage on knowledge exchange
outside the home location as part of the future knowledge boundaries of the firm, and
is not considered in isolation (Howells et al., 2003). Furthermore, the Open

30

Innovation concept is in use in a range of industries beyond the high-tech industries
and link to the outsourcing of R&D (Chesbrough & Crowther, 2006), although for
some industries, such as the pharmaceutical sector, the outsourcing of R&D only
applies to less strategic or fewer core activities of the MNEs (Howells et al., 2008).

From a strategic perspective, MNEs seeking technological innovation by establishing
foreign subsidiaries in a host location is intentional and part of their
internationalisation and international diversification of advanced technological
capabilities (Frost, 2001; Zander, 1999). This finding, and that of several other
scholars, indicate that MNEs search for locations that will contribute to their own
competence creation through local knowledge spillover and technological innovation
capacity through their foreign subsidiaries. These MNEs expect the knowledge to
flow back to their headquarters and global network (Ambos et al., 2006; Pittaway et
al., 2004; Rabbiosi et al., 2013; Meyer et al., 2011; Mudambi, 2008; Mudambi et al.,
2012; Narula, 2014; Tappeiner et al., 2008). Andersson (2014) argues that MNEs
can build competitive advantages through competence development of their
subsidiaries by integrating local environments with their international operations. This
re-affirms the earlier study by Dunning (1998) of MNEs’ subsidiaries and subsidiary
specific advantages.

There is another stream of research that examines how knowledge flows between
MNEs’ subsidiaries with home location and intra-subsidiaries knowledge sharing,
which could depend on culture and social interactions (Dyer & Nobeoko, 2000; Lam,
2000; Noordehaven et al., 2009) or information linkages (Taylor, 1975). A more
comprehensive analysis of information and knowledge flow within the MNEs is
described within the communities of practices (Roberts, 2006; Ibert, 2007; Huber,
2012; Brown, 1991; Amin et al., 2008; Tallman et al., 2011). However, MNEs need to
consider potential trade-offs as knowledge spillover for its organisation may have a
negative effect. The opposite could also occur i.e. knowledge leakage to competitors
through foreign subsidiaries (Brown & Hagel, 2005; Santangelo, 2012; Perri et al.,
2013).

The next section considers the research related to location attractiveness within
several academic streams, in particular economic geography. It considers Porter’s
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scholarly work and the impact of his world-famous book, “The Competitive
Advantage of Nations” (1990).

2.4 Location attractiveness and Strategy
2.4.1 Economic Geography
The combination of location attractiveness and economics has been accepted by
Krugman (1993) as economic geography. Krugman cites the pioneering efforts by
economist Lowry in 1964, whom he considers as forward thinking. Lowry applied a
set of plausible, ad-hoc rules that suggest the location decisions of firms are based
largely on market potential for their products. However, according to Krugman(1993),
Lowry himself did not fully understand the significance of his findings from an
economics theory perspective. The concept of circularity, or multiple equilibria,
where firms locate where markets are large but markets are large where firms locate,
does not exist as an economic model. The inelasticity of factor supply in many
developing economies contradicts with the logic of a location’s ability to continue
attracting firms and growing the market size at the same time. Krugman reasoned
that traditional economists have rejected the economic geography approach, as it
could not be supported by any analytical tools based on economic theory of
increasing returns and imperfect competition. Early researchers of economics
pushed the study on location decision and location attractiveness further. The
“Geography & Trade” (1993) book by Krugman was published within a similar period
as Porter’s “The Competitive Advantage of Nations” (1990) book in which Porter
introduced the Diamond model. This is described in the next section, which explains
the four factors in a diamond that will result in a location’s attractiveness. In
subsequent years, Porter has articulated location attractiveness and location
decisions from the perspective of a firm’s strategy and industrial clusters.
2.4.2 Competitiveness, Porter’s Diamond and Double Diamond
Porter’s (1990) Diamond model consists of both exogenous and endogenous
variables. The endogenous variables are composed of: factor conditions; demand
conditions; firm strategy, structure and rivalry; and related and supporting industries.
The exogenous variables are: government and chance.
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Figure 3: Adapted from Porter’s (1990) Diamond Model

The flaws in Porter’s Diamond model became evident during his consultation with
the governments of New Zealand and Canada. Whilst the variables are useful as a
term of reference when analysing competitiveness, the model does not consider the
nature of export-dependent, resource-based industries and the activities of
multinationals (Cartwright, 1993).
In Porter’s Diamond model, Rugman (1992) considers that a firm has limited ability
to tap into location advantages of other nations and a new model, the ‘Double
Diamond Model’, was created by Rugman and D’Cruz. (1998). The model states a
firm can become globally competitive if the managers can build upon both foreign
and domestic diamonds.

Rugman et al. (2012) rightfully argue that in today’s international business,
multinational activities play an increasingly important role and should be accounted
for. Therefore, the generalised Double Diamond model (Moon et al., 1995), which
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reflects the increasingly significant role that international activities play, is considered
an extension of Porter’s original Diamond model.

Figure 4: Double Diamond Model (Rugman & D'Cruz, 1992)

The generalised Double Diamond portrays a global diamond on the outside and a
domestic one on the inside, with the size of the global diamond being fixed for the
future. On the other hand, the extent of the domestic diamond varies depending on
the country size and competitiveness. A dotted diamond line between these two
diamonds represents the nation’s competitiveness, with the difference between them
representing international and domestic activities (Rugman & D’Cruz, 1992).

The differences between the two models are: the Double Diamond model considers
a sustainable value created by foreign owned firms, and it recognises that
sustainability is a by-product of firm specific and location advantages complementing
each other, whereas Porter’s Diamond model only consider the local firms.

The Double Diamond model seems tailored for Singapore (Moon et al., 1995). Porter
(1990) argues multinationals are primarily attracted to Singapore’s efficient
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infrastructure, and well educated but low-cost workforce as a key reason for
choosing Singapore, which underestimates its overall potential. Singapore’s success
is due to both outbound and inbound FDI, which increases foreign capital and
technology and allows Singapore access to cheap labour and natural resources
outside of its home country. Porter’s (1995) study of the competitive advantage of
the inner city used a similar approach to the Double Diamond model with respect to
the potential for success, if the inner cities in the USA could integrate economically
with the larger metropolitan cities such as Boston.

Porter made the term competitiveness respectable in economics, strategic
management and consulting (Aiginger and Vogel, 2015), but Krugman (1994a,
1994b, 1996) considers the focus on cost competitiveness as dangerous,
meaningless, obsessive and elusive. Porter (1998) subsequently elaborates on
location matters such as knowledge, relationships and motivation, beyond cost
competitiveness, that allow companies to create competitive advantages. Porter
(2003) suggests that regional economic development should focus on trade related
clusters as this will support higher wages and drive local employment. Porter’s
Diamond has also been applied in the Portuguese context that demonstrates the
importance of rapid implementation of public policies to influence the Portuguese
Diamond (Goncalves et al., 2015). Asheim and Coenen (2005) emphasise that the
analysis of the actual technological knowledge base in a country has to be
considered within the context of various industries in the economy. Their findings
and empirical illustrations were based on a comparison of five different Nordic
clusters.

Fagerberg and Srholec (2007) studied 90 countries at different levels of development
during the period of 1980 to 2002. The study shows that price competitiveness is of
lesser importance for a country’s economic development, whereas technology,
capacity and demand are very relevant for competitiveness, as measured by growth
and economic development. Aiginger and Vogel (2015) further expand the
interpretation of competitiveness to incorporate structure, processes and abilities.
The authors define competitiveness “beyond GDP goals for its citizens today and
tomorrow” and incorporate ecological ambitions and social investment (Aiginger &
Vogel, 2015, p 522). Porter and Kramer (2006) concur with this approach to
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competitiveness and argue that the competitiveness of a company is mutually
dependent on the health of the communities around it. The Aiginger and Vogel
(2015, p 506) study shows the empirical results for economies, such as northern
European countries going for a “high road strategy”, which are able to compete
successfully using sophisticated technologies and capabilities rather than low cost.

The following section expands on location attractiveness focusing on cities with the
ability to attract Knowledge Intensive Business Services (KIBS) and other
knowledge-based activities such as headquarter functions.

2.4.3 World Cities - Urbanization and attractiveness
Urbanisation is one of the strongest global megatrends of this century with a clear
shift in importance from nations to cities (Moretti, 2012; Quartz, 2015). In 2008, for
the first time in history, more people lived in cities than in rural areas (Jakobsen et
al., 2017). According to the World Bank 2015 report, this is expected to increase as
the world population multiplies by 1.5 times to reach 6 billion people by 2045.

The Globalisation and World Cities Study Group & Network, or GaWC, is the leading
research think-tank in the area of world cities. The GaWC research network was
created in the Geography Department at Loughborough University and focuses on
research into the external relations of world cities. In 1997, it developed an inventory
of world cities and since then, it has ranked the cities into groups depending on their
importance as described in the following table:

Alpha ++
London, New York
Alpha +
Hong Kong, Paris, Singapore, Tokyo, Shanghai, Chicago, Dubai, Sydney
Alpha
Milan, Beijing, Toronto, Sao Paolo, Madrid, Mumbai, Los Angeles, Moscow,
Frankfurt, Mexico City, Amsterdam, Bueno Aires, Kuala Lumpur, Seoul,
Brussels, Jakarta, San Francisco, Washington
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Alpha –
Miami, Dublin, Melbourne, Zurich, New Delhi, Munich, Istanbul, Boston,
Warsaw, Dallas, Vienna, Atlanta, Barcelona, Bangkok, Taipei, Santiago,
Lisbon, Philadelphia, Johannesburg
Table 1: GaWC Inventory of World Cities
(Adapted from GaWC: Globalisation and World Cities (2010))

2.4.4 Headquarter locations
In a study specifically of the EU countries, Braunerhjelm (2003) identified the
following four key variables that influence HQ locations: proximity to customers,
attractive regulatory regimes, individual taxes, and proximity to efficient
communications (such as by air and train). The last two factors receive the highest
relative weight. Holt et al. (2006) identified the classification categories that may
influence MNEs in the selection of regional headquarters from different variables and
a firm’s contextual setting. They include the strategic purpose of the regional HQ, the
country of origin and the industry sector the MNEs are operating in. Vives (2009)
identified the determinants of the headquarter locations according to a new
economic geography model with the following parameters: agglomeration variables;
other headquarters input costs; business services, corporate taxes and congestion;
high wages and cost of transmitting headquarter services; and firm-specific factors
such as merger activity and the age of the headquarters. The availability of a large
pool of highly educated labour, combined with the presence of advanced
infrastructure and info-communication systems, and specialised complex services,
are important for location decisions of headquarters (Jakobsen & Onsager, 2003).
However, Forsgren et al. (1996) published a study of a Swedish company showing
that the location decisions for divisional HQs are driven by specific actors such as
influential executives or shareholders of the MNE, rather than the outcome of
corporate strategic decisions.

According to Verhetsel and Sel (2009) who cite an earlier study by Sassen (1993),
the evolution of telecommunication and information technology has resulted in two
complementary, but at the same time opposite, developments in a firm’s location
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decision. One aspect is the trend in the decentralisation of production locations and
the other trend is the concentration of economic activity. The latter trend results in
firms developing new forms of control by establishing corporate functions within
headquarter organisations to manage the dispersion of operational activities. These
headquarter functions are primarily located in world cities where other firms providing
support services follow MNEs by relocating or establishing branch offices and
subsidiaries in order to be closer to the MNEs’ corporate headquarters.

The location of world cities is co-related with the availability of Advanced Producer
Services (APS) in these locations. Advanced Producer Services are activities that
are high valued services to businesses. The services which are considered
advanced services include finance, insurance, accountancy, law, consultancy and
advertising. The APS provide organisation commodities to support the command and
control (or HQ) functions of their global clients and internal organisations. Table 2
summarises the key literature about factors identified in HQ locations. From the
studies conducted by various researchers, there are several commonalities
regarding HQ locations: taxes, connectivity of cities, external market environment
and the availability of highly skilled staff.

Sector specific agglomeration of Advanced Producer Services, in close proximity to
international clients, is evident within the maritime sector (Jacobs et al., 2011).
London has a large concentration of Advanced Maritime Producer Services (AMPS)
firms due to sea transport historically being the only physical means of international
trading (Verhetsel, 2009). Furthermore, the research of Jacobs et al. (2011)
suggests that AMPS seem to be concentrated with the headquarters of ship-owners.
Research conducted for the European region by Defever (2006) indicate that
headquarter locations are centred in the UK and in the Northern European countries,
but there was not any definitive conclusion provided on how the importance of
headquarter locations fit with company strategies and FDI location decisions.

Author/Year

Theories, concepts and key findings for HQ locations
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Forsgren et al.,

Divisional HQ goes abroad: The MNC international expansion is driven

1995

by the actors outside the control of corporate executives, rather than
being the outcome of corporate strategic decisions.

Straus-Kahn & HQ location in US: Agglomeration variables; other HQs, input
Vives, 2009

cost; business services, corporate taxes, congestion, cost of
transmitting HQ services, firm specific factors such as merger,
size, and age of the HQ

Holt et al.,

Regional HQ location in Europe and Asia: Reliable

2006

communications infrastructure, availability of high skilled staff,
English-speaking workforce, English-speaking environment,
Frequent and efficient international flights

Taylor et al.,

Advanced Producer Service Firms located at global cities closer

2012

to the HQ of global clients located in strategic location – world
cities to maintain the strategic network connectivity.

Voget, J 2010

Relocation of headquarters and taxation: the relocation of HQ to
another country and the role of taxes in these relocation
decisions.

Jakobsen &

Factors influencing Head office locations such as historical

Onsager

conditions, political conditions, locational conditions, and

(2003)

decisions about HQ location after going through process of
changes that are due to ownership, growth or decline of
companies, political or locational condition changes

Csomos &

Declining command and control (CAC) capacity of most

Derudder,

European cities and rise of CAC in Asian cities such as Beijing,

2012

Hong Kong, Shanghai because of the rise of east Asian
economies

Alcacer &

Analysis of location strategies for new entrants to US market

Chung, 2007

1985 to 1994

Defever, 2006

Investment location of MNEs Value Chain (five core functions)
within enlarged Europe

Enright, M

Hong Kong as a financial services cluster

2000
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Enright, M

Investment location of manufacturing MNEs value chain (in 12

2009

Asia-Pacific countries)

Porter, M 2001

The external environment is as important as internal capabilities
for firms to compete focussing on innovation

Table 2: Concepts on headquarter locations

The articles reviewed in Table 2 above analyse the industries in general and are not
sector specific.

The next section of the research provides literature about industry clusters in order to
further explore the links between competitiveness and agglomeration of industrial
activities.
2.4.5 Industry Cluster
Agglomeration or industrial cluster research initially focused on high-tech industries
after World War II (Markusen, 1996). Porter (1998) sharpened the research on
agglomeration from an industry cluster perspective and refined the cluster concept
further in the context of competition of a location or nation within the global economic
perspective. Porter (2001, p 31) claims that “location matters for innovation” and
companies are proactively enhancing and moving to locations with access to
“locational strengths”.

The importance of the cluster concept as a key competitive advantage has been
taken seriously by various nations as they pursue the economic development route
through FDI and expansion of local business activities to create wealth and jobs for
their citizens. Porter (1998, p 197-198) defines a cluster as “a geographically
proximate group of interconnected companies and associated institutions in a
particular field, linked by commonalities and complementarities”.

This could be applicable to any industry, where applying cluster policies for a
geographic location aims to attract all players within the value chain of an industry to
operate within its proximity. The industry players include customers, suppliers, and
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service providers for both customers and suppliers(Reve & Sasson, 2015).
Examples of service providers include: financial and legal institutions, companies
and organisations in related industries, and public and private institutions such as
universities and research centres (Reve & Sasson, 2015). Companies are motivated
to invest and operate within a thriving cluster because it provides them with
competitive advantages in several areas. Table 3 incorporates key articles on
location attractivenes in relations to MNEs international expansion strategy.
Author/Year

Theories & concepts on IB, Clusters Strategy & Value Chain
Analysis

Clark et al.,
1969
Harrison, 1976

Firms will locate their manufacturing base in locations with highest
economic potential within the common European market
Emphasises the importance of long range planning, with initial focus
on medium term operational planning
Significant interdependence between corporate and business
strategies in determining location decisions, in particular for
manufacturing in semiconductor industry
Recognition of the need for international expansion to access lower
cost of labour, land and other resources in third world countries
In a globalised world, MNEs will locate operations to locations that
provide them the competitive advantage within a particular industry
sector
For sustainable growth, strategy should focus on unique and valued
positioning, and to compete beyond the emphasis on operational
effectiveness
How cluster effects affect competition, and provide businesses with
competitive advantage due to location strength
Framework for companies to manage strategies that go beyond
financial figures to sustain long term competitive advantage
Structured strategy management approach pre-requisite for long-term
profitability and growth, using General Electric as Case Study.
A generalised double diamond approach to the global competitiveness
of Korea and Singapore

Harrington,
1985
Hussey, 1972
Porter, 1990a

Porter, 1996

Porter, 1998
Kaplan &
Norton, 1996
Selveson, 1974
Rugman et al.,
1998

Table 3: Concepts on IB, Clusters Strategy and Value Chain Analysis linking to
Internationalisation and Location attractiveness

In recent years, the cluster concept has expanded to include location attractiveness
in order for companies to determine the location for investment of high-value
activities such as research and development. Steinle (2001) argues that some
industries were affected more than others in the process of clustering. The
discussion on industry clusters has progressed further to expand beyond physical
industries and towards knowledge hubs. This development contributes to a new
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industrial paradigm for knowledge-based industrial development with industrial
policymaking as one of its important implications (Reve, 2011).

Alcacer and Chung (2007) suggest a firm’s technical ability has an influence on
where it decides to locate its business, with leading firms being attracted to locations
with high levels of academic activity rather than to locations with industrial activity.
From the corporate governance perspective, Dam et al. (2007) believe that there are
two different literature strands that determine location choice: one of them being the
traditionalist theories on FDI, and the other being the new economy geography
theory where the firm might want to locate to areas where competitors run a
successful business (the industry cluster effect).

Enright (2009) investigated the investment behaviour of MNEs from developed
nations (North America, Europe and Japan) in five different corporate activities in the
Asia Pacific region. The study indicates that “different activities appear to be
associated with different host-economy features and that making an economy more
attractive for one type of investment might make it less attractive for other types of
investment” (Enright, 2009, p 835). The determinants include: market size and
growth, openness, the tax rate, firms’ internationalisation strategies and firm size.
Research conducted for the European region by Defever (2006, p 672) indicates that
“unit wage costs have a negative effect and significant cost efficient on production
plant and a non-significant one for service activities”. The Delgado and Porter (2010)
research shows that a strong cluster experience led to a higher growth in new
business formation and start-up employment. The growth is not limited to existing
regional industries but also includes the emergence of other industries that are new
to the region (Delgado et al., 2014). However, research by Frenken et al. (2007)
shows that regional knowledge spillovers may lead to the emergence of new
industries occurring within a related sector, rather than in completely unrelated
sectors or in between sectors. The reasons for why certain locations could attract
specific types of activities within similar industries is discussed in the next literature
section on industry clusters.

Location attractiveness, based on knowledge intensive innovation networks, has
been discussed by Reve (2011). The growth of IT and software-related products and
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services are concentrated in Silicon Valley. Information technology related
companies are also located closely to research labs in major universities such as
Stanford and Berkeley. By comparing the 1998 FDI of Germany and the United
Kingdom, Pull (2002) suggests that labour regulations influence business locations.
Choi (1999) re-affirms that globalisation and advancement in technology are driving
Multi-National Enterprises to constantly locate businesses as a strategic asset to
increase organisations’ human resource capabilities. The activity-based approach in
determining the location of activities has been espoused by Enright (2009) who cites
his earlier work in 2002, which is similar to Porter’s (1986) views about a firm’s value
chain.
Cluster policy and the role undertaken by institutions in a cluster can play an
important role in promoting shared vision, providing common infrastructure and
coordinating mechanisms (Fornahl & Hassink, 2017).
2.4.6 Life Cycle of Clusters
The life cycle of a cluster can be described as a cluster which is going through
different stages and phases of development including expansion, then maturation,
and subsequently decline or transition (Van Kllink and De Langen, 2001). Having
said that, the early stage of a cluster can be very hard to detect and may not be
considered a cluster (Menzel and Fornahl, 2010). The authors argue that it is during
this emergence phase that forms the basis for the cluster, prior to it moving into the
growth phase. The emergence of a cluster may itself be a “historical accident”
according to Krugman (1991). The cluster then establishes itself in a location with
more companies that generates increasing returns (Arthur, 1994).

According to Menzel and Fornahl (2010), a model for the life cycle of clusters varies
differently for different clusters. The authors argue that clusters progress into
different development stages, which differ from the development of the respective
industry. The authors also state that “the development of the cluster through different
stages is not only quantitatively described by a growth and decline in the number of
companies and employees, but also qualitatively by the diversity and heterogeneity
of knowledge” (Menzel and Fornahl, 2010, p 228), as depicted in Figure 5 ::
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Figure 5– Quantitative and qualitative dimensions of the cluster life cycle
(Adapted from Menzel and Fornahl, 2010)

An emerging cluster transforming into a growing cluster can be the result of a
strategic purpose and may not necessarily be fully haphazard or accidental (Menzel
and Fornahl, 2010). The authors argue that development into a growing cluster does
not depend solely on the existing companies, but could also be due to the relations
established between the companies within the cluster. The companies within a
growing cluster inherit similar routines, mainly from a common source, and they are
technologically close and connected through various social networks (Menzel, 2005).
Declining clusters have quite different properties from growing clusters (Menzel and
Fornahl, 2010). The authors argue that declining clusters became ‘locked-in’ through
a trap of rigid specialisation caused by their former success. Jacobs (1969) provided
examples of the automobile industry in Detroit and the textile industry in Manchester
which both had too little heterogeneity and diversity to generate new ideas, leading
to their eventual decline, even though their respective specialisations had made
them stand out in the past.

Menzel and Fornhal (2010, pp 228-229) highlight the importance of considering the
systemic dimension within a cluster as the companies and organisations are part of a
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complex innovation and production system which “through various interconnections,
both influence and are influenced by other companies and organisations”. Table 4
provides an explanation of the quantitative and qualitative systemic dimension within
the different stages of the cluster evolution:

Table 4: The stages of the cluster life cycle
(Adapted from Menzel and Fornahl, 2010)
Different Phase of the

Quantitative

Qualitative

Few companies and employees

Quite heterogeneous

Hardly perceivable, few possibilities

Scarce possibilities for

for collective action

interaction

Increasing employment

Focussing

Growing perception, collective

Open and flexible

actions, institution building

networks

Stagnation

Focussed competencies,

The cluster shapes the region

strong regional bias

cluster Life Cycle
Emerging Cluster

Growing Cluster

Sustaining Cluster

Open networks take
advantage of synergies
and external knowledge
Declining Cluster

Decline in number of companies

Strong focus on a narrow

and in employment

trajectory

Negative sentiments regarding the

Closed networks impede

cluster, lobbying

adaptability of the cluster

The authors’ life cycle model highlights the importance of heterogeneity for firms
operating in the cluster, irrespective of the size of the cluster or the industry. The key
consideration is the understanding of how the emerging cluster may progress to a
growth and sustaining culture, and avoid the decline. The elements identified as
crucial in avoiding the decline are stated below:
A. When companies have exploited the heterogeneity of the cluster and the
companies outside the cluster are developing superior products and services
as compared to companies within the cluster.
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B. It can only be advantageous for companies to locate in a cluster after the
emergence phase, when the cluster is reaching a critical mass, and when
companies evaluate the possibilities of benefitting from the heterogeneity.
This is rather crucial for policymakers to consider if they try to prevent a
cluster from reaching the stage of decline.

The companies and institutions that belong to the same thematic field influence the
development of the cluster from sustaining to decline, if they maintain heterogeneity
and prevent the lock-in effect (Menzel and Fornahl, 2010). Earlier, Porter (1998)
defined that the institutions as organisations (besides firms) drive the formation of
clusters and not as social institutions with social norms or conventions. The role of
institutions within the evolution of clusters will be elaborated in the next section.

2.4.7 Cluster organisation

Benefits of clusters include the generation of economic growth and innovation as
well as increased competitiveness (European Commission, 2006; Porter 1998;
Jakobsen et al., 2003). However, clusters do not necessarily develop by themselves.
The development of an innovation cluster needs to be driven through top-down (TD)
initiatives led by governmental entities through public cluster policies, or through
bottom-up (BU) private industrial initiatives, organisations of regional sectors or by
theme-specific support (Haihu & Song 2009; Viederyte 2013).

Recent academic thought suggests that if certain conditions are met, it is possible to
transform a group of firms operating in the same industry into a thriving cluster
(Coletti, 2015). While Porter (1998, p 197-198) describes clusters as “geographic
concentrations of interconnected companies and institutions in a specific field,”
Lambooy (1997) highlights the importance of “knowledge networks” around clusters.
These entail sufficient numbers of highly qualified workers and an efficient
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organisation to secure opportunities for knowledge production in order to be effective
as an economic base for regional economic growth (Lambooy,1997). The concept of
the industrial district proposed by Haihua and Song (2009) is more complex as it
proposes that the overlap between economic activities and social relationships is
how competitive advantages are gained. Haihua and Song (2009) describe the
process of cluster institutionalism through explicit top down (TD) and bottom-up (BU)
approaches with both paths playing a vital role in regional development.

The TD approach to cluster formation seems too theoretical to work in practice or, at
least, not to work at the desired speed. The case in point is the French business park
Sophia-Antipolis which took a total of 20 years just to develop an innovation network
(Haihua & Song, 2009). On the other hand, a more BU approach, which relies on key
players in the cluster, suggests that the self-organisation process can be successful
at developing alternatives to hierarchical models of industrial organisations (Haihua
& Song, 2009).

Cluster development activities can be described as an organised effort to enhance
the competitiveness of a cluster, involving private industry, public authorities and/or
academic institutions (Fornahl & Hassink, 2017). A more balanced approach is
promoted with the development of clusters seen as a mix of evolutionary and
constructive forces i.e. with a fertile environment, clusters can be explicitly developed
through a TD approach. It is important to note that though public governance can
promote business networks, clusters and favourable framework conditions, the
sustainability of such initiatives depends on the participation of local firms and
participants (Coletti, 2015).

Fornahl and Hassink (2017) argue that institutions are widely acknowledged for their
role in cluster development, as well as cluster decline. The institutions that
complement the activities within a cluster are called cluster facilitators. Cluster
facilitators fulfil three roles which are identified by Ingstrup (2010): framework setting
facilitation, project facilitation and all-round facilitation. Ingstrup further describes the
three roles of cluster facilitation (2010):
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In framework setting facilitation, the role of the facilitators focuses on the appropriate
framework condition, such as creating awareness, goal setting and strategising for
the cluster.

A project facilitation role, on the other hand, focuses on specific parts of the projects.
The key task includes convincing the actors to pool their resources and hence
sometimes consultants are engaged to take the project facilitation role.

In all-round facilitation, cluster facilitators are involved in both specific individual
projects as well as framework-setting activities. In addition, other competencies such
as the facilitator’s ability to create trust and overcoming challenging cultural issues
are also important. In summary, the role of being a facilitator can be challenging, as
the facilitator needs different competences and many attributes to be able to manage
the activities within the cluster. A cluster facilitator can be one or more people with
key tasks which include coordinating and facilitating several actors, along with their
resources and activities, in order to reach common objectives and goals that have
been established by internal and external stakeholders (Ingstrup, 2010).

The role of cluster facilitators has several challenges, such as managing the different
motivations and diverging goals of actors within the cluster. Cluster facilitators must
also have the willingness to pool resources, to share knowledge and to take part in
joint cooperation, relationship building and leadership (Ingstrup, 2012, 2013). These
indicate the challenges and complexity of cluster facilitators and their ability to work
across organisations.

To support cluster facilitators and cluster organisations and to fulfil their goals and
build competencies to manage their networks and clusters, the European Cluster
Excellence Initiative (ECEI) provides a uniform set of cluster management quality
indicators and quality labelling for professional cluster management. ECEI aims to
have this label accepted and recognized all over Europe and eventually worldwide
(Muller et al., 2012). Labelling clusters is not new. Muller et al. (2012) state that in
the last few years, there have been several initatives across many European
member states to set up cluster initiatives, from large countries such as Germany
and France as well as newer European members such as Hungary. To be selected,
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the European cluster programme already indicates a level of achievement, since it
expresses recognition as an “excellent cluster” among the entire variety of clusters in
a country. However, the selection mechanisms often follow national priorities or
politically-driven objectives and may deviate from the original intention of the
European cluster program (Muller et al., 2012).
The “Cluster Organisation Management Excellence Label (Quality Label)” developed
within the European Cluster Excellence Initiative (ECEI) goes one step further. The
overall approach is to attain recognition and acceptance across European nations
through a voluntary and independent proof of cluster management excellence
programme. It is not only aimed at differentiating between different levels of
achievement, but to motivate cluster managers to take part in an improvement
process and to improve by comparison with others and by learning from the best,
through mutual learning. The main objective is to increase the overall awareness of
the Quality Label and the procedures to be awarded to achieve the cluster
organisation management excellence. The Quality label offers continuous processes
for further improvement to the interested public (Muller et al., 2012).
Proceeding onwards from industry clusters in general and from cluster organisations
that facilitate the growth of a cluster, the next section reviews the literature on the
maritime cluster.

2.5 Maritime Cluster
Jakobsen et al. (2017) claim that the nature of the maritime industry is that it has
always been international. Jakobsen et al. (2003) re-affirm this observation by
arguing that the European dominance of the maritime sector has been challenged by
the Asian “tiger” economies of Singapore, Hong Kong, South Korea and China. The
maritime sector is extensive and varied (Wijnolst, 2003). For the general population
and the public sector to better understand the maritime sector, several academics
and researchers have presented their perspectives of the maritime sector. These are
discussed below.
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Wijnolst (2003) cites the Dutch maritime cluster study of 1997-1999 and
distinguishes the maritime cluster into eleven sectors as follows:

Figure 6 Dutch Maritime Cluster
(Adapted from Wijnolst et al. (2003))

Jakobsen et al. (2003) categorise the maritime cluster into four main domain areas:
yards (shipbuilding and repairs), maritime equipment makers, shipping companies
and maritime service providers.

Reve (2009) illustrates the Norwegian maritime cluster as one that has shipping
firms at the centre of the cluster with service providers such as ports, logistics
providers, ship building, ship equipment and maritime services surrounding the
shipping firms.
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Figure 7: Reve (2009), Norway – a global maritime knowledge hub

This is a similar concept when observing the map of other industrial clusters that
have a major player, such as a large manufacturer or key multinational at the centre,
relying on suppliers, customers and other stakeholders. Lee et al. (2014) established
a shipping competitiveness index to benchmark maritime clusters in different
countries for analysis of potential transformation strategies to enhance
competitiveness.
Norway has been considered a global maritime knowledge hub (Reve & Sasson
2009, p 22) based on “research and innovation, as institutionalised by Public
Research Organisation (PRO)”. Reve and Sasson ascertain that multinational actors
within the maritime and energy industries, such as BW Shipping and Shell, make
large acquisitions of other entities or establish research centres in Norway to benefit
from cluster effects and external knowledge. Cluster studies in Norway span over
two decades and include large-scale national studies (Reve & Sasson, 2015). The
third large national study of industrial clusters in Norway, “A Knowledge-Based
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Norway” (Reve et al., 2012), used the Emerald model to assert that for a high-cost
location such as Norway, clusters have to compete globally and have to be
knowledge-based while being environmentally robust.

The Emerald Model (Reve et al., 2012) established a framework to analyse location
attractiveness for knowledge-based firms by using six dimensions:
1) Cluster attractiveness: evaluation of the cluster size and critical mass of firms
and institutions, the relative specialisation of the location in a specific cluster
activity relative to the distribution of this activity globally, the completeness of
the cluster, the value creation, and the degree of internationalisation.
2) Educational attractiveness: Ability to attract the best human capital into
educational programs relevant to the cluster. Ability to attract foreign students
to relevant courses offered by the local institutions including students not
financed by the state for the subjects. Substantial percentage of doctorate
students in the subjects related to the cluster. The number of graduates and
growth of total degrees conferred for Bachelor and Master’s studies.
3) Talent attractiveness: The composition of vital and skilled resources, such as
the level and growth of engineers, scientists, economists and doctors. The
level of skilled foreign labour in the cluster. The level and growth of
remuneration that the cluster employees receive.
4) R&D and Innovation attractiveness: The productivity and effect of academics
who publish unique and important studies on the cluster’s subject. The
number of publications per academic and the growth rate of these
publications. The number of academics and growth of academics in the
specific cluster subject. The level of growth of foreign academics working in
the subject. The level and growth of R&D investment by cluster firms. The
level and growth of patent registrations, the extent of product innovation,
service innovation and new market innovation.
5) Ownership attractiveness: The ability to attract competent capital to finance its
activities. The length and cluster specialisation of owners. The extent of
multiple ownerships as an indicator of the existence of serial entrepreneurs
who are active in the market for firms. The level and growth of the value of
foreign ownership, and the existence of venture capitalists.
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6) Environmental attractiveness/robustness: The focus on emission levels,
energy usage and recycling.
The six dimensions are evaluated on the cluster dynamics, which include the
function of competitive and cooperative linkages, and the degree of labour mobility,
acting as a proxy for the extent of knowledge spill overs(Reve & Sasson, 2012).
These also include the extent to which cluster firms establish cooperative
relationships with other cluster firms and with institutions, and the presence of
related clusters (Reve & Sasson, 2012).
The Emerald model is illustrated in the figure below for the maritime cluster in
Norway:

Figure 8: The Emerald Model: Norway Maritime Cluster
(Adapted from Reve & Sasson, 2012)

The Emerald model requires large amounts of quantitative data and has only been
applied in Norway, at the time of writing this thesis.

2.5.1 Singapore maritime cluster
The study of the Singapore maritime cluster commenced in 2004 with a Phase 1
report submitted to the Maritime & Port Authority of Singapore which was followed
with a Phase 2 report on Policy Review and Recommendations. In 2007, MPA
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affirmed that the Singapore maritime cluster had been refined into 4 sub-clusters as
illustrated in the following diagram:

Figure 9: Singapore Maritime Cluster
(Source: Maritime & Port Authority (MPA) Singapore)

The Singapore maritime cluster consists of companies that operate within the
following four industry segments:
1) Ports and related services which include: Cargo and Passenger Terminals, Ship
Chandlers, Ship Bunkering and other transport and freight forward companies
2) Shipping and related services which include: Ship Owners, Ship Management,
Shipping Lines / Operators, Ship Agencies, Ship Brokering and Chartering and
Cruise / passenger ferry operators
3) Marine and Offshore Engineering which include: Shipbuilding and ship repair,
Offshore engineering such as Jack-up rigs, Marine equipment and accessories
4) Maritimes services which include: Insurance, Re-insurance, Protection &
Indemnity, Maritime Legal, Maritime related Finance, related Governmental
agencies, Maritime Education and Training, Maritime related R&D and ICT, Class
Societies and Marine Surveying, Maritime Logistics and Support services.
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Wong et al. (2010) describes the conceptual framework for the development of
knowledge-based industrial clusters such as the marine and offshore engineering
segment. To develop knowledge-based clusters, several components need to be in
place:
a. Establishment of public knowledge infrastructure i.e. universities and public
research institutions.
b. Private sector actors that should include both knowledge intensive firms and
commercialising entities.
c. Linkages with external demand markets, which entail links to overseas
markets for small open economies such as Singapore.
d. Knowledge flows and network links among the key actors within the selected
clusters, especially within the private firms, the universities and public
research institutions.
e. A pro-business regulatory framework and public policies.
On the last point, Wong et al. (2010) expands on the key role of the state in
developing knowledge-based clusters. For the Singapore maritime cluster, MPA was
appointed as the “champion agency” for the comprehensive development of
Singapore, from a primarily hub seaport to a leading comprehensive integrated
international maritime centre (IMC) in Asia. Wong et al. (2010) further suggests the
IMC development strategy should expand from the core port and shipping activities
to attract advanced maritime ancillary services such as maritime insurance, finance
and maritime legal, as illustrated in Figure 10.
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Figure 10: Singapore’s IMC development strategy
(Adapted from Wong et al., 2010)

In this “champion” role, MPA has been assigned to lead in the IMC development and
to take a multi-agency coordination approach (Wong et al., 2010). This role involves
active engagement with several governmental agencies and multiple ministries, as
illustrated in Figure 11.

Figure 11: Overall institutional framework in Singapore for IMC Development
(Adapted from Wong et al., 2005)
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The approach undertaken through government programmes for innovation as well as
R&D within the Singapore maritime cluster resulted in significant improvement in the
performance of the marine and offshore engineering industry (Wong et al., 2010).
The key focus of the strategy is to shift from labour-intensive shipbuilding and repair
to focus on offshore construction and marine engineering, with a much higher
knowledge-intensity. This has resulted in the marine and offshore engineering
industry growing at 20.2 per cent per annum between 2001 and 2006. This was a
turnaround as the sector had seen negative growth in the preceding five years
(Wong et al., 2010).

Different countries compete to attract MNEs and investment to their local maritime
sectors and try to position themselves as having the most attractive maritime
clusters. The next section provides further evaluation of the European and Asian
maritime clusters.

2.5.2 Public policy to improve location attractiveness
Jakobsen et al. (2003) suggest that public policy plays an important role in growing
and sustaining maritime clusters. Government intervention through public policies
has been identified as one of the factors that determine location attractiveness.

The benchmarking study of five European maritime nations by Jakobsen et al.
(2003) explains further the implication of governmental policy on location
attractiveness and on the strength and development of the maritime cluster. The cost
of production is influenced by government taxes while “the quality of the resource is
affected by (government) investments in education, research and infrastructure”
(p 29). The theoretical framework developed by Jakobsen et al. (2003) of the
relationship between Public Policy and country attractiveness is shown in Figure 12.

57

Figure 12: Theoretical framework for understanding cluster development
(Source: Jakobsen et al., 2003: Attracting the winners – the competitiveness of five
European maritime industries)
According to Jakobsen et al. (2013, p 296), “the maritime companies consider a
broad spectre of factors in their location choices”. Different segments of the maritime
sector place different emphasis on the location decision. For example, ship-owners
consider the tax level of a location as very important, whereas shipbuilders and
marine equipment manufacturers give higher importance to cluster factors.

Monteiro et al.’s (2013) benchmarking of the maritime sector in four European
countries (Spain, Germany, Netherlands and Norway) identifies several critical
factors for success (p 4101):
•

focus on the importance of the maritime cluster by involving educational and
research institutions, trade and labour associations, financial institutions and
other private and government institutions, labour force, entrepreneurs and the
public (Netherlands and Norway);

•

acknowledge the maritime cluster as an important building block of the
economy (Basque Country, the Netherlands, Norway and SchleswigHolstein);
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•

create the right conditions for the maritime sector to adapt to a competitive
environment that is changing continuously (Basque Country, the Netherlands,
Norway and Schleswig-Holstein);

•

acknowledge the existence of an overall industrial policy for the maritime
sector (Basque Country, Norway and Schleswig-Holstein);

•

rely on close contact with other international maritime clusters (the
Netherlands and Schleswig-Holstein).

In addition, the following needs to be identified as part of the cooperation framework
among industries and other stakeholders (Monteiro et al., 2013, p 4102):
•

Strengthening of the public/private cooperation through centers of maritime
excellence (Basque Country, the Netherlands, Norway and SchleswigHolstein);

•

Accessing and sharing information on technology change (the Netherlands,
Schleswig-Holstein and Norway);

•

Risk sharing in the development of R&D activities and access to new markets
(the Netherlands, Norway and Schleswig-Holstein).

2.5.3 Maritime Cluster Attractiveness

Othman et al. (2011) argue that for the Malaysian maritime cluster, the full support of
the government, a strategic location, positive competition and effective connections
between sectors are all key to determining the strength of the maritime cluster. The
authors further highlight that one particular sector, i.e. the ship building industry, is
relatively weak in Malaysia when compared to the rest of the maritime sectors in the
country due to a lack of governmental intervention.
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Wijnolst (2003) describe possible cluster policy instruments as follows:
Options to stimulate
Cluster development
Firm-oriented support

Specific policy measures

• Financial support of firms’ projects
• Advice and consulting for individual firms
• Stimulation of leader firm development
Attraction
• Policies to attract outside firms to the cluster
Support Infrastructure
• Physical infrastructure
• Knowledge infrastructure (education institutions)
• Specific service or technology centers
• Other cluster organisations
Provide information
• On technology
• On general business fields
• On market/export fields
Support training,
• Education and Training programmes
research, recruiting
• Research programmes
• Mobility schemes
Support collaboration
• Networking and collaboration programmes
• Foster social interaction
Table 5: Possible cluster policy instruments
(Adapted from Wijnolst (2003))
To ensure a longer term and more sustainable development of the maritime cluster,
Shinohara (2010) argues that strong governmental support is necessary at the initial
stage in order to incubate each industry segment within the maritime sector. It is
probable that this requirement is true for Japan and also other nations that intend to
develop their maritime clusters. In the case of Scotland, a lack of governmental
support and intervention in developing and implementing a comprehensive maritime
policy has become a barrier to promoting shipping as the preferred mode of
economic transport (Baird, 2005).

In recent years, the discussions on maritime clusters have extended to the evolution
of global maritime cities in different continents and geographies. Maritime cities are
locations with strong interconnectivity with other maritime cities (Verhetsel & Sel,
2009).

Maritime cities such as New York have grown from coastal developments to thriving
financial and business hubs. However, Verhetsel and Sel (2009) indicate that over a
period of time, the location’s port infrastructure and activities may not be a necessary
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condition for a city to be classified as a global maritime city. London has been
mentioned as a prime example since it has entrenched a strong position in maritime
activities, even though it now has a very limited port infrastructure. The relationship
between global maritime cities and locations of headquarters will be discussed in the
next chapter.

Singapore has seen significant economic growth in the four decades since
independence. It has an average 7 per cent GDP growth and in 2010, its per capita
GDP was nearly USD58,000, the fifth largest in the world. In the context of
Singapore’s economic success, the maritime cluster accounted for 7.4 per cent of
Singapore’s total GDP in 2005, compared to a 5.1 per cent share in 2000 (Wong et
al., 2010, p. 87). In addition to the GDP ratio of the maritime cluster to the overall
economy, the value that is added per worker for the maritime sector is consistently
more than 1.5 times the value of what is added per worker to the overall economy.

These figures are comparable to other mature and established European maritime
clusters such as Denmark, Netherlands and Norway (Wong et al., 2010).
As one of the world’s top five maritime cities, Singapore is competing with other well
established maritime cities such as London, New York, Hong Kong (part of the
world’s second largest economy, China) and Tokyo. Tokyo is the capital and
business centre of Japan, the world’s third largest economy. The Japanese
controlled shipping fleet carried more than 11 per cent of the world’s cargo
movements between 1970 and 2006 (Shinohara, 2010).
Singapore’s recent success in attracting AMPS and HQ activities of international
maritime companies has generated significant interest in the strategy and decisionmaking process of these international maritime companies. The Singapore
government has adopted a top-down approach, with the maritime agency working
very closely with other governmental agencies in a co-ordinated approach (Wong et
al., 2010). The initiatives include promoting R&D through developing a public R&D
infrastructure, investment promotion, workforce development and overall maritime
infrastructure.
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Recent literature on maritime cluster evaluation and location attractiveness is
summarised in Table 6 below:

Author/Year
Doloreux &
Shearmur 2008
Jacobs et al.,
2010
Jakobsen et al.
2003
Othman et al.,
2011
Reve, T 2011
Shinohara M
2010
Verhestsel &
Sel, 2009
Wong et al.,
2010
Wijnolst 2003

Zhang & Lam
2013

Factors in attracting companies to invest in or relocate to a
Maritime Cluster
Canada maritime cluster in diverse regional context
Advanced Producer Services (APS) for the maritime sector correlated
with the presence of ship owners and port related industries in a
localised economy
Maritime cluster: Labour cost, tax regime, stability of political
conditions, proximity to customers, quality of suppliers and input
factors, learning and innovation environment
Assessing the strength of the Malaysian maritime cluster
Global maritime knowledge hubs – Norway and Singapore leading the
way
Evolution of the Japan maritime cluster; implications for initial cluster
formation for policymakers
Presence of container shipping companies and container terminal
operators to rank cities as the main nodes in the world maritime city
network
Singapore maritime cluster; upgrading mechanism through
collaboration between research institutions, academics, industry and
government bodies
Maritime cluster: Attractive policy measures, support infrastructure,
information & technology, human resource and R&D, collaborative and
social interactions
Categorisation of global maritime centres using symbiosis theory – top
international maritime centres offer a variety of maritime services for
the international market

Table 6: Key factors and variables that determine country attractiveness as an
investment location within the Maritime Cluster
Using a similar approach to the Global World Cities index in section 2.4.3, the next
section discusses the World Maritime Cities index.

2.6 World Maritime Cities
The significant expansion of world trade in the last few decades through globalisation
has had a large impact on the development of port cities because of maritime trading
activities conducted through port infrastructure. This observation is reflected in Table
6, where the top ten Global World Cities in the GaWC ranking all initially originate
from port cities. However, the port activities themselves may not be the central
drivers of the current economy for some of the top global (port) cities such as
London and New York. Verhetsel & Sel (2009) cited Ducruet’s 2004 research which
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confirms that even though these cities are located close to a port, “their role as ports
is secondary to their function as service centres.”

To provide a world maritime city perspective, researchers have applied the methods
of GaWC but have included other criteria to identify the top maritime cities in the
world. Verhetsel and Sel (2009) used additional factors such as the presence of
container shipping companies and container terminal operators. Jacobs et al. (2011)
claim that the presence of ship owners and port-related industries have a stronger
relationship with the strength of maritime cities, whereas cargo flows through ports
have less to do with the strength of maritime cities. Jacobs et al. (2011) find that
locations identified as world maritime cities also have correlating strong numbers of
APS specifically for the maritime sector, which include: marine insurance, ship
financing, maritime legal services, ship brokers, maritime consultants and
classification societies.

The clustering of advanced maritime producer services (AMPS) in world maritime
cities has been evaluated by Zhang and Lam (2013) using dynamic symbiosis
derived from maritime cluster evolution. The interactive relationship among the
different parts of the maritime sector has been further analysed using the LotkaVolterra model by grouping the revenues of maritime sectors into pairs and then
further grouping the pairs into several comparative pairs. The maritime cities were
then categorised into international maritime service centres.

Table 7 below provides a summary of the ranking of world cities using different
research methods:
GaWC top 10 inventory of world cities (base on connectivity with the global
economy):
Alpha ++ London, New York
Alpha + Hong Kong, Paris, Singapore, Tokyo, Shanghai, Chicago, Dubai,
Sydney
Verhestsel and Sel (2009) top 10 inventory of world cities (based on
presence of container shipping companies and container terminal
operators):
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Level 1: Hong Kong, Hamburg
Level 2: Singapore, Shanghai, Tokyo, New Jersey/New York, Bangkok/Laem
Chabang, London
Jacobs et al., 2011 top 10 command centres (based on location of
headquarters for maritime companies):
London, Singapore, Houston, New York, Chicago, Sydney, Tokyo, Mumbai,
Beijing, and Oslo
Zhang and Lam, 2013 maritime centres globally (based on maritime cluster
evolution):
Level 1: London, Oslo
Level 2: Antwerp, Hamburg, Hong Kong, New York/New Jersey, Piraeus,
Rotterdam, Singapore, Tokyo,
Table 7: Inventory of World Cities and categorization of top world maritime cities
using three different methodologies
(Author’s summary from the different literature on rankings for world cities)

The commonalities from the above table indicate that the top maritime cities are
London, New York, Hong Kong, Tokyo and Singapore.

Out of these five maritime cities, only Hong Kong and Singapore are ranked among
the world’s top ten ports, based on containerised cargo that flows through the ports.
These observations re-affirm the assessment of Verhetsel and Sel (2009) and
Jacobs et al. (2011) that port activities may not be the central driver for recognition
as a world maritime city.

Singapore has been identified as one of the top three leading maritime cities in the
world (Verhestsel & Sel, 2009) based on the presence of container shipping
companies and container terminal operators. This strong global position was reaffirmed by Jacobs et al. (2010) when evaluating the location of headquarters for
maritime companies; Singapore was ranked second, behind London.
Singapore’s strength as an important command centre for Advanced Maritime
Producer Services (AMPS) is partly because it is a large port in terms of throughputs
(Wong et al., 2010). This assessment of Singapore has been reaffirmed in reports
presented by various maritime specific-entities, such as the Xinhua – Baltic
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Exchange Shipping Centre Development Index (2016) that ranked Singapore as the
top international shipping centre. Another publication that reported on international
benchmarking of top maritime cities (Menon Economics) ranked Singapore as first
place in 2012, 2015 and 2017. This development indicates that Singapore has
evolved from Level 2 in the late 2000s, based on the Inventory of World Maritime
Cities, to become a top-tier maritime city in early 2010. Hence, this further re-affirms
the necessity to further investigate and more deeply understand the development of
the Singapore maritime cluster and how it has come to attain its current premier
position.

The topic of innovation and creative economic activity and its impact on economic
performance of a region has been researched extensively within the nexus of
international business and economic geography (Mudambi et al., 2018). In the
following section, there is a review of literature on the innovation system, the interlinkages with location attractiveness and MNE strategies for determining knowledgebased activities.

2.7 National Innovation System and Innovative Cluster
Freeman (1987) introduced the term National System of Innovation from research of
Japan as an economic superpower. Lundvall further highlighted the importance of
social interactions within society, and between customers and suppliers in pursuing
innovation in Denmark (Lundvall, 1992, 1998). Thereafter, the terminology of
National Innovation System (NIS) was developed, which has some overlap with
Freeman’s National System of Innovation. The terminology includes networks;
relationships; and private and public institutions that interact, initiate, diffuse and
modify technologies within the border of a nation.

Cooke and Schienstock (2000, p 267) define the Regional Innovation System as
“geographically distinctive, interlinked organisations supporting innovation and those
conducting it”. This definition is consistent with the case study by Lawson and
Lawrence (1999) of Cambridge in the UK and Minneapolis in the US, suggesting that
the success of the regional innovation system needs to ensure continuity of what had
been reproduced earlier by transmitting that shared knowledge to the wider
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ecosystem. Similar findings have been found by Maurseth and Verspagen (2002) for
MNEs in central European countries.

Since the early 1990s, regional economists and economic geographers have
increased awareness of innovative ecosystems and established that economic
performance differs across regions that are interlinked and dependent on relatively
immobile resources. These are knowledge; skills; institutional and organisational
structures (Martin & Sunley, 1996); and related infrastructure for entrepreneurship
(Van de Ven, 1993) such as scientific and technological research, financing and
insurance and consumer demand. Marshall was one the first economists to analyse
the role of innovation within the context of location during the nineteenth and early
twentieth centuries (Asheim et al., 2011). A comparison of the geographic locations
of patent citations indicate innovation is more likely to come from the same state
because of pre-existing concentrations of related research activity (Jaffe et al.,
1993). The role of government policies that aim to increase the innovation capacity
of a country is an important influence on MNEs as they create and locate their
innovation activities (Dunning, 1994; Pinch et al., 2003). The study by Baptista and
Swann (1998) of innovative activity of 248 manufacturing firms in the UK re-affirms
that firms within a specific geographical cluster are more likely to innovate than firms
in different geographical clusters.

As these developments were unfolding, policy makers started giving technology a
prominent place in their policy measures by establishing science parks, venture
capital and financial innovation support schemes (Breschi et al., 2001).
The need to increase the knowledge and technological capability of a cluster in a
comprehensive manner has been reaffirmed by Lee’s (2009) findings. According to
Lee (2009), firms operating in a cluster need not necessarily invest in R&D unless
they are actively engaged in various forms of local R&D collaborations or R&D
contracts, and the employees in the firm have a high absorptive capacity. From the
study of nine industries across six countries using unique firm-level data, Lee (2009)
observed that MNEs with a higher technical competence than their peers in a cluster
are unlikely to invest in R&D at the local level because of the concern of negative
knowledge spillovers.
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On the other hand, public innovation systems within the European regions are not
competitive when compared with the private system in operation within the United
States (Cooke, 2001). Porter (2001) re-emphasises that companies that introduce
and commercialise innovation, even though the location innovation infrastructure
sets the basic conditions when analysing different locations and regions, produce
starkly different levels of innovative performance. The research highlights that the
significant innovative output of Israeli firms is derived by more than how its firms
manage technology: it is dependent on strong university-industry linkages and a
large pool of highly trained scientists and engineers. Using Porters (1990) Diamond
model, the innovativeness of MNEs within a location can be referred to as dynamic
advantages, and MNEs benefit even though the location has a higher cost of factor
conditions and small home demand (Solvell, 2015).

The OECD (1997) indicates that the key roles of government and related institutions
in a country are to attract investment and development of technology in order to
develop the innovative clusters. These include: incentive structures; institutions to
develop competencies; and the system to ensure transfer and diffusion of knowledge
and new technologies among the different stakeholders.
Baptista (2000, 2001) suggests that the innovation diffusion effects are faster at the
cluster level, especially in regions with a presence of previous adopters. Baptista’s
empirical work highlights the importance of location and inter-firm networking in the
process of technological and innovative knowledge transfer and diffusion. This
reflects the importance of innovation from the perspective of a coherent approach or
system, and the interactions between the strategy and strategic intentions of the
MNEs. It is important for the MNEs to leverage on the resources available in a
location and combine them with the public policy of the government and related
institutions towards a targeted knowledge-intensive industrial cluster development
(Baptista, 2001). The building of institutions and encouragement of entrepreneurs as
the agents to create value contribute to the development of innovative clusters
(Feldman, 2014). However, knowledge creation and innovation in a cluster also
depend on investment in building the channels of communication for firms operating
in the clusters (Bathelt et al., 2004). These channels of communiation enhance the
value of activities by managing linkages with other actors in the public and private
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institutional networks (Shaw, 1991). Operating in proximity to a cluster may also
have negative effects of lock-in for innovation to flourish (Boschma, 2005).
Mechanisms to ensure openness and flexibility need to be in place. As regions differ,
there is no “one best way” for innovation systems and the public policy approach will
need to be customized to suit each region (Cooke & Schienstock, 2000). Crescenzi
et al. (2012) show different transformations in innovation systems of two large
emerging countries: China and India. China’s top-down approach is centred in major
cities or super centres such as Beijing, Shanghai and Guangdong. On the other
hand, in India, the transformation in innovation systems depends on the
socioeconomic and institutional conditions of each Indian state.

For knowledge-intensive professional service firms (KIBS), the study by Tether et al.
(2012) shows that there are key drivers that determine if a specific type of KIBS will
agglomerate within a location, and different knowledge bases have different key
drivers. Doloreux and Shearmur (2012) reaffirm the key drivers on proximity to large
and medium cities.
One modern model of innovative development in a location is the Triple Helix model
that connects industry, universities and government. Etzkowitz and Leydesdorff
established the model in the mid-1990s (Ozols, 2012).
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Figure 13: Classical Triple Helix model (Etzkowitz & Leydesdorff, 2000)
The Ozols (2012) case study of Sweden and Singapore indicates two opposing
approaches to the Triple Helix: one is a Statist model (in which the government’s
direct intervention provides guidance to universities and to the industry) and the
other is the Laissez-Faire model (in which the government interacts with universities
and with the industry as separate components).

Figure 14: Statist and Laissez-Fair models (Etzkowitz & Leydesdorff, 2000)
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Singapore has taken the state directive model within the Triple Helix approach
(Ozols, 2012; Wong, 2007; Paravil, 2005). The Biomedical Science (BMS) cluster
was developed through the Triple Helix framework. Public policymakers may apply
the strategic choices in the following areas (Wong et al., 2010):
•

Choice of actors to promote: It is the prerogative of the State to determine if
it should focus on foreign or local entities to develop the cluster, and to
determine which Public Research Institutions (PRIs) or universities should be
selected.

•

Timing of entry into emerging technologies: The State may choose to wait
until the technology is mature and may choose when to develop the cluster for
emerging clusters and technologies. It can enter the global market while the
technology is still new (requiring early-entrant strategies), or it can wait until
the market and technology is more mature (necessitating late-follower
strategies).

•

Knowledge infrastructure development: The State may choose to invest
aggresively and early-on in public R&D such as the public research institutes
or universities, or it may wait and rely on private R&D.

Through the Statist Triple Helix approach, Singapore’s BMS cluster has made a
significant impact on R&D. It increased exponentially from S$43.1million spent in
1993 to S$1 billion spent in 2006 (Wong et al., 2010), with the most rapid increase
after 2000 as a way to diversify from IT/electronics manufacturing towards the
promotion of biomedical science and technology. There was a 38.2 percent increase
annually on R&D spending in the period of 2000 to 2006. Singapore’s approach to a
National Innovation System has a very clear objective: to promote technological
capability within BMS through enhanced process innovation during the early stages
of product innovation (Paravil, 2005). The National University of Singapore (NUS)
was nominated as the academic institution part of the Triple Helix approach for the
BMS cluster (Wong, 2007). There was a tangible increase within the NUS in the
pace of spin-offs and technology licensing in the areas of bioinformatics and
biomedical equipment. This finding is coherent with the analysis of using Triple Helix
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model for medical innovation (Petersen et al., 2016), and equally coherent with the
analysis of South Korea’s innovation system (Yoon, 2015). In addition to capitalising
on research capacities of a leading local university, the Singapore BMS cluster
successfully attracted investment from targeted MNEs such as Lilly Systems Biology
(a subsidiary of Lilly, a large global pharmaceutical company) in 2002, just two years
after launching the new BMS strategy. Lilly Systems Biology has been given the
mandate to leverage on the intensive use of computational biology by integrating
various biological data in approaching the problem of studying complex disease
(Wong et al., 2010).

Singapore’s BMS success in cluster development corresponds with recent
discussions on MNEs capitalising on host country capabilities in order for its
subsidiaries to become embedded in local networks and to improve overall
technological capabilities (Tseng, 2015). The building of overall technological and
science capabilities in BMS has been accelerated by attracting global talents to
Singapore (Khrisna & Sha, 2015). The stronger the local institutions, the greater the
local R&D activities of MNE subsidiaries (Santangelo et al., 2016). In Europe, there
has also been a strong focus on eco-innovation of SMEs in collaboration with
research institutes, government agencies and universities. The focus is on innovative
products and solutions to mitigate the impact of environmental regulations (Triguero
et al., 2013; Fundeanu & Badele, 2013). However, the governmental support policy
may have a limited impact if only large firms are actively involved, as in the case of
the Danish Innovation Consortia scheme (Kaiser & Kuhn, 2012). Small firms in a
cluster with high export propensity are likely to succeed for novel innovations (Freel,
2003).

The above has implications for MNEs location decisions about knowledge-intensive
and innovation activities. Silicon Valley has been the innovation cluster for InfoCommunication Technology (ICT) for several decades (Almeida and Kogut, 1999;
Klepper, 2010; Reve at al., 2012), whereas Singapore has established itself as a
biomedical science cluster attracting a considerable number of subsidiaries of large
pharmaceutical companies (Wong et al., 2010). For MNEs, location choice requires
firms to also make decisions depending on the organisational structure of innovation
activities (Leiponen & Helfat, 2011). Although the Triple Helix has contributed to the
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success of some knowledge-intensive clusters such as the BMS, the intensity of
R&D of public research institutions in a location may not be a determinant of
innovation of manufacturing activities (Love & Roper, 2001). This is highlighted by
Lorenzen (2005) who argues that innovation and knowledge coordination and
transfer, although a predominantly local phenomenon within a cluster, depends on
reputation and social trust.

The MNEs’ increasing focus on knowledge-seeking motives for international
business networks and for competence-creating subsidiary activities are linked to the
innovation system of the host country (Cantwell & Santangelo, 1999, 2000; Cantwell,
2017). Furthermore, the R&D of MNEs and international innovation depend on
location specific advantages. These location advantages are industry specific, and
depend on the collation advantages derived from the cluster effects, which may be
suppliers, competitors or customers (Narula & Santangelo, 2009, 2012). This
industry specific specialisation could form part of a MNEs internal network (Harrison
et al., 1996) and generate inter-industry cooperation cutting across national
boundaries. However, within the EU, these innovations within industry specific
specialisations have extended beyond the ICT or high-technology industries
(Cantwell & Lammarino, 2001; Cantwell & Santangelo, 2002). For the biotech
industry, the determinants of innovation for firms operating in a cluster also depend
on global knowledge rather than their in-house technological capability and
absorptive capacity (Gertler & Levitte, 2005).

For MNEs of emerging countries, Elia and Santagelo (2017) explain that because of
the weakness of the home country NIS, emerging country MNEs go beyond
establishing a subsidiary for knowledge seeking purposes. These MNEs acquire
firms in a stronger host NIS in order to accelerate their own technological capabilities
and to compensate for the weakness of the home country.
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2.8 Summary of literature review and research gaps
The literature review provides a strong understanding of the theoretical basis of the
current research. It also offers several additional theoretical insights for further
development. These various elements have been considered and consolidated into
an overall theoretical perspective for the present research. The following sections
explain the main conclusions arising from the literature review.

Firstly, this research is anchored in the international business branch of MNEs
location decisions and value-creation of MNEs’ subsidiaries. The FSA-CSA
framework (Rugman, 1981) has been applied to understand a firms’ behaviour about
international expansion outside the home country.

The Diamond model has had a significant impact on country competitiveness.
Jakobsen et al. (2003) adapted this model for maritime clusters and introduced the
“Attracting the Winners” model:
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This model was applied in the study to benchmark five leading European maritime
nations to assess their location attractiveness (Jakobsen et al., 2003). The key
elements of this model highlight the importance of policy measures to ensure longterm industry performance.

The outcome and application of the literature review can be illustrated in the
following figure:

Figure 15 : Theoretical elements of Singapore Maritime Cluster location
attractiveness
The literature review also serves to establish key questions to take forward into the
empirical studies, specifically focused on the intersection between theory and practice.
Firstly, although there is a theoretical basis on the topic of cluster theory and public
policy, the popularity and application of cluster policy is “by no means a guarantee of
its profundity” (Martin & Sunley, 2003, pp 5). Furthermore, Fornahl & Hassink (2017)
state that scholars and academics have differing opinions about the benefits of
clusters and their use in public policy. There is a need for better understanding of the
real and changing rationales of cluster policy, and a need to consider the institutional
framework and the role of actors within the cluster development life cycle (Fornahl &
Hassink, 2017).
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This gap in the research raises the question: what was the process that enabled the
Singapore maritime cluster to transform from a hub port into the world’s leading
International Maritime Centre? The question focuses on the Singapore maritime
cluster’s approach to public policy measures and explores other factors that may have
contributed to its top ranking in various studies conducted by industry publications
such as Menon Economics’ Leading Maritime Capitals of the World publications and
the Xinhua-Baltic Exchange Shipping Centre Development Index. This leads to the
second question: what was the role undertaken by cluster actors in contributing to the
Singapore maritime cluster’s location attractiveness? This question focuses on
identifying the main actors and the interactions between the actors. The third question
is an extension to the main study and looks to the future, as Singapore embarks upon
a new transformation journey to becoming a leading centre for maritime innovation.
How should the Singapore maritime cluster adapt to achieve its new goal in becoming
a leading centre for maritime innovation? Answering this question involves
understanding the Norwegian Innovation Cluster through a case study focussing on
the cluster framework including the institutions and the roles of cluster actors.
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3

Conceptual Framework and Research Questions

Based on the preceding literature, it can be argued that there is some debate on
whether there exist any best practices for cluster policies to attract MNEs in general
or to attract specific groups of MNEs (Fornahl & Hassink, 2017; Jakobsen et al.,
2003). Certainly, there is a lack of consensus on the right approach to increase the
location attractiveness, as the public policy on industrial cluster development is a
“multidimensional, multi-instrument policy” based on a mix of rationales (Fornahl &
Hassink, 2017, p 49). Hence, the research aims to address this gap by investigating
the processes taking place in a cluster that has successfully transformed itself to
achieve the goals that it set to achieve in 2003.

In order to achieve the research objectives, key elements of the literature review are
considered relevant for further evaluation within the following areas:
a) IB that focuses on MNEs and the location of activities across national borders.
Rugman’s (1981) framework on the firm specific advantages (FSA) and
country specific advantages (CSA) have been utilised by IB scholars for over
the past five decades to indicate how MNEs determine which activities should
be performed by host countries to maximise a firm’s business advantage.
Subsequent IB literature expanded on the role of MNE subsidiaries. This is
referred to as Subsidiary Specific Advantage, and it considers subsidiary
initiatives to explain how the knowledge flows back to the home country.
b) Economic geographers study the characteristics of the location site and
industrial clustering and explain why certain locations have an advantage.
Porter’s (1990) Diamond model and Rugman and D’Cruz’s (1993) Double
Diamond theory identify the dimensions that make a location attractive for a
specific business sector. Porter’s follow-up work on clusters and economic
performance of regions is often cited from the perspective of competition and
scholars of economic geography in relation to location attractiveness.
c) Jakobsen et al.’s (2003) “Attracting the Winners” framework benchmarked five
leading European maritime nations and emphasises the importance of public
policy in creating the conditions for location attractiveness. It also argues that
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companies operating within the location should be competitive in the local and
international market. As the present research is concerned with the
location attractiveness of the Singapore maritime cluster, the “Attracting the
Winners” framework is considered to provide the most appropriate theoretical
model.
d) Norway’s national cluster research, led by Reve (2012) for over twenty years,
provides findings and possible applications that are relevant for Singapore’s
maritime cluster in its next phase of development. Norway is a small nation
with a population similar to that of Singapore. Norway’s transition to a
“knowledge economy” (Reve et al., 2001) focuses on value creation and
innovation, and it focuses on becoming a global maritime knowledge hub
(Reve, 2009). This is considered highly relevant as Singapore’s maritime
cluster is embracing innovation and talent as one of its key pillars of strategy
for the next 15 years, as documented in its IMC 2030 report. The National
Innovation System (NIS) literature, together with the recent literature on
cluster facilitators and cluster organisation, will also be complementary when
evaluating the research.

The combination of IB and the economic geography theory by Cantwell and
Imammarino (2001, 2003) suggests that MNEs aspire to make different investment
focuses in different regions or clusters depending on what they hopes to benefit.
How MNEs engage in knowledge exchanges within a specific cluster also depend on
the knowledge absorptive capabilities of the subsidiaries (Cohen et al., 1990; Phene
et al., 2008; Zahra et al., 2002; Alnuami & George, 2012).

The combination of IB and the economic geography theory is re-visited in the
following sections, with an interest in MNEs in the international shipping industry that
establish subsidiaries or headquarter functions in the Singapore maritime cluster.
The main interest is to add to the knowledge of location attractiveness from the
perspective of cluster dynamics within the transformation of the Singapore maritime
cluster.
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3.1

Implications of Porter’s Diamond model and the Double Diamond
model for location attractiveness

Porter’s Diamond model (1990) provides a conceptual model of a system of four
interrelated microeconomic drivers: demand conditions, factor conditions, strategy
and rivalry, and suppliers and related industries.

Porter’s Diamond model defines competitive national advantage. It takes into
consideration the sophistication of buyers translated into advance products that will
require skilled human elements and upgraded infrastructure for support, with
companies being competitive to sustain high performance and growth and to
generate opportunities for ancillary industries. The four areas within the diamond are
self-reinforcing and operate as a system. Porter (1990) considers that the diamond
creates an environment that supports the growth of clusters of competitive industries.
These competitive industrial clusters are not scattered or fragmented throughout the
country but “are usually linked together through vertical (buyer-seller) or horizontal
(common customers, technology channels) relationships. Nor are clusters usually
scattered physically, they tend to be concentrated geographically” (Porter, 1990, p
83).
However, this aspect of Porter’s Diamond model was considered incomplete and not
applicable to small, open, trading economies such as Canada, Korea and Singapore
(Rugman & D’Cruz, 1993; Moon et al., 1998; Cho et al., 2008; Moon & Kim 2009).
Whilst the elements of Porter’s single Diamond model are useful terms of reference
for analysing a nation’s competitiveness, the initial theory focused only on the “home
base” concept and did not account for multinational activities. Using Canada as an
example, Rugman and D’Cruz (1993) solved this issue by suggesting that firms build
upon both local and foreign diamonds to be competitive. They named this the Double
Diamond model. This was later converted to a generalised double diamond for
analysing all small economies (Moon et al., 1995).
The Double Diamond model is relevant when evaluating Singapore as a case study
because Singapore is a small but open trading economy (Moon et al., 1995).
Singapore’s success is reliant on both the local and international (buyers) market,
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although Singapore has a geographical advantage with regards to the proximity of all
players within the diamond and an additional advantage due to being a city-state.

3.2

FSA-CSA Matrix

In 1981, Rugman developed the Firm Specific Advantage (FSA) and Country
Specific Advantage (CSA) matrix as a framework to explain the international
competitiveness of MNEs. The matrix is now widely used in IB literature to provide
an understanding of why certain parts of the MNEs’ activities are in the home country
and others are in locations outside the home country.

The FSAs are the MNEs’ unique and proprietary capabilities that may include
product or process technology, or distribution or marketing skills (Rugman, 1981).
The CSAs are factors that can be considered unique to each country. These may be
natural resource endowments (minerals, oil & gas commodities), the quality and
quantity of the labour force and associated cultural factors.

FSAs are typically characterized by higher productivity of comparable assets
(tangible and intangible) than competitors (Caves, 1996). It is usually costly and risky
to emulate these advantages and therefore the owners of these advantages are
protected for a certain period. These FSAs are usually intangible, allowing them to
be diffused throughout the organisation at low marginal costs.

On the other hand, CSAs are immobile with a public-good nature. Firms have access
on equal terms on a first come, first served basis and CSAs are typically bound to
regions.
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3.2.1 The four Quadrants of FSA-CSA
The four quadrants of the FSA-CSA matrix as shown in Figure 16 illustrates the
impact of country factors as depicted on the vertical axis and the impact of the firm
factors on the horizontal axis.

Figure 16: The four quadrants of FSA-CSA
(Adapted from Rugman 1981)
We can see the relationship between CSAs and FSAs in the quadrants above
(Rugman, 1981, p 120-121):
•

In Quadrant 1, firms rely on strong, low cost factors and energy costs. Cost
leadership would be the typical strategy, where the MNEs are producing
commodity-type products.

•

In Quadrant 4, firms have specialties such as marketing, intellectual capital
and R&D that would drive a differentiated strategy. Where they are located is
largely irrelevant as these skills are mobile.

•

In Quadrant 3, benefits from both low costs and differentiation arise. This may
be attributable to good infrastructure and good supply of skilled employees.
MNEs can adopt both differentiation and low-cost leadership strategies in the
global market.
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•

Quadrant 2 firms have no advantages and would exit the market, while
Quadrant 4 firms would attempt to move to Quadrant Three.

3.3

MNEs subsidiaries

After thorough analysis of the MNEs, the next unit of analysis are subsidiaries and
their potential contribution to FSAs. Although it is difficult to demonstrate the link,
other researchers recommend a case study approach for MNE subsidiaries, with a
special focus on geographical perspective and the development of knowledge
bundles or value creation and transferability (Moon et al., 2015).

Rugman and Verbeke (2001) theorize that many MNE subsidiaries in host countries
perform specific value-creating activities where they are “embedded” in the host
country’s knowledge and development system. They identify ten types of knowledge
development and diffusion processes and competence building within the dispersed
network of MNEs.

The Rugman and Verbeke (2001) study further explores subsidiaries/affiliates for
knowledge-based activities, concluding that they could potentially take on the role of
overseas home bases for the creation of new R&D knowledge and the regional HQ.

3.4

Public policy for overall location attractiveness

Wijnost et al. (2003), Wong et al. (2010) and Jakobsen et al. (2003) emphasise that
public policy and government plays a central role in defining the country’s
attractiveness for the maritime sector. The framework developed by Jakobsen et al.
(2003) incorporate policy measures to make companies operating in the location to
be more competitive, to increase cluster dynamics and to improve industry
performance in the long term. The model is illustrated in Fig 17:
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Figure 17: Factors attracting the long-term industry performance in a cluster
(Adapted from Jakobsen et al., 2003)

The public policy includes offering attractive fiscal policies, such as taxes and
subsidies, as they have a key influence on the cost of capital, labour and other input
factors. Other areas include the investment in general infrastructure and education,
as these will determine the cost and quality of the resources, and investment in
Research & Development (R&D) which will support innovative and knowledge
intensive activities (Jakobsen et al., 2003).

The overall intention of public policy is to generate long-term relative industry
performance. Jakobsen et al. (2003) identified the three most important indicators of
competitiveness:
a. growth in value creation.
b. growth in international market share (exports as a share of world market
volume).
c. inflows of FDIs, particularly green-field investments.
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3.5

Cluster Organisation & Cluster Facilitators

In 2009, the European Commission initiated the European Cluster Excellence
Initiative (ECEI), “aiming for the development of methodologies and tools to support
cluster organisations improve their capabilities in the management of networks and
clusters” (VDI/VDE Innovation and Technik GmbH, 2012, p 3). The ECEI established
the standard of quality label for cluster organisations by evaluating the cluster
organisations and managers based on selected criteria, processes and frameworks
of implementation for the cluster initiatives. This standard aims to improve the
maturity and capabilities of the cluster organisations to achieve “Cluster
Management Excellence”, ranging from “Bronze” for recently established cluster
organisations to “Gold” for mature organisations which are established for over three
years and meet the benchmarking criteria of high performing cluster organisations.

However, there is limited academic literature on the effectiveness of cluster
organisations, or the institutions needed to develop and grow a cluster. The concept
of cluster facilitators has been used to specify the actors who engage in developing
clusters. Ingstrup (2010, p 30) confirms that a “more precise and holistic picture of
the cluster facilitator is needed as it takes time to create the trust, relationship ties,
and the atmosphere needed to establish the platform on which the cluster can
develop”.

As illustrated by Ketels et al. (2012, p 34) in “The Role of Cluster Organisations”
innovation cluster organisations can also facilitate links by attending to seven
innovation gaps:

1. The research gap, limiting interaction between firms and research
organisations.
2. The education gap, limiting interaction between firms and education
organisations.
3. The capital gap, limiting interaction between firms and financial organisations.
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4. The government gap, limiting interaction between firms and public bodies.
5. The firm-to-firm gap, limiting interaction among firms.
6. The cross-cluster gap, limiting connections between firms in one cluster and
another.
7. The global market gap, limiting connections between cluster firms and global
markets.

Ingstrup (2010) describes three different roles of cluster facilitations: frameworksetting facilitation, project facilitation and all-round facilitation. Ingstrup elaborated on
each of the three types of facilitation (p 33-34):

a. Framework-setting: this role acts an organiser and develops strategies for the
cluster to improve the framework condition that will pave the way for
increased joint cooperation between the actors inside the cluster and other
external stakeholders.
b. Project facilitation: this role is mainly focused on individual projects in the
cluster and their performance and outputs in terms of new products and
services. Main activities of the cluster facilitation involve project management,
knowledge sharing and initiating new activities.
c. All-round facilitation: this role combines both the framework-setting and
project facilitation role.

More case studies are needed to investigate the advantages and drawbacks of the
roles of cluster facilitation, and how the roles change at different stages of cluster
development (Ingstrup, 2010).

3.6

Singapore maritime cluster

Wong et al. (2010) provide the background to the ambitions of the Singapore
government to position itself as a leading international maritime centre in the Asian
region. At the highest echelon of the governmental departments, the Ministry of
Transport established the policy that sets out a vision for Singapore to be a vibrant
International Maritime Centre (IMC). In 2003, the Ministry of Transport appointed the
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MPA as the lead agency to develop Singapore as a comprehensive and integrated
IMC for Asia. Since then, the MPA has implemented several initiatives to strengthen
its core position within the hub port. The MPA works with other governmental entities
such as the Economic Development Board (EDB), the Ministry of Finance and other
relevant governmental entities in Singapore and with non-core maritime activities
such as maritime finance, legal service and maritime insurance. The intention is to
grow Singapore as a comprehensive and integrated IMC. The MPA’s success is well
illustrated by their ability to attract a significant number of shipping companies to
establish their operations in Singapore from over 20 International Shipping Groups in
the year 2000 to more than 140 in 2016 (Singapore International Maritime Centre
2030 Report, p 5). Further details on the statistics are provided in Chapter 6.

In the past few years, two different organisations have conducted international
benchmarking studies that provide ranking of cities as International Maritime
Centres. The Xinhua-Baltic Exchange Shipping Centre Development Index (2016) is
a comprehensive analysis that provides the ranking of international shipping centres
using objective indicators. The scoring includes three primary indicators
complemented with 18 secondary indicators that expand on the specific attributes of
the primary indicators (port, shipping services and general maritime environment).
For three years (from 2014 to 2016), Singapore has been ranked as the top
international shipping centre. It has been consistently ranked ahead of London which
has been recognised for decades as the global leader of international shipping
centre (Jakobsen et al., 2017).

In another report published by leading consulting entity Monitor Deloitte for the EU
Shipping Competitiveness Study (February 2017), which was commissioned by the
European Community Ship Owners’ Associations, Singapore was ranked in the top
five leading maritime centres outside Europe. Hong Kong was among the top five in
ranking and the incumbent IMC for Asia. It recently established the Hong Kong
Maritime and Port Board as the primary actor in promoting the long-term
development of Hong Kong as an IMC.
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3.7

Summary and Research Questions

Shipping is among the most highly mobile businesses within the maritime sector
when compared to other service and manufacturing industries (Jakobsen et al.,
2003). Traditionally, shipping has been centred in London and in the other maritime
capitals of leading maritime nations, such as Hamburg, New York and Rotterdam
(Jacobs et al., 2010). These nations compete in order to attract international players,
and they make their companies more competitive through various mechanisms in
order to increase competitive advantages.
Singapore’s location attractiveness for the maritime sector has been undisputed in
several industry publications such as Menon’s Leading Maritime Capitals of the
World (which ranked Singapore as overall number one for the last three issues,
starting from 2012) and the Xinhua-Baltic International Shipping Centre Development
Index Report (which ranked Singapore as number one for five years since 2014).

From the policy formulation perspective, it is important to examine the transformation
of the Singapore maritime cluster, the cluster dynamics that have influenced the
policy measures, and the other locational or institutional elements that contribute to
Singapore’s success. The cluster dynamics in Singapore has been illustrated in the
Figure 18 below
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Figure 18: Adapted from Jakobsen et al., 2003 “Attracting the Winners”
The present study answers the following questions:
Q1) How has the Singapore maritime cluster transformed itself into a leading
international maritime centre?
This question is answered by examining the views of and feedback from key
decision makers within the maritime industry. Although there is a theoretical basis for
the topic of cluster theory and public policies of cluster development, the popularity
and application of cluster policies is “by no means a guarantee of its profundity”
(Martin & Sunley 2003, pp 5). Furthermore, Fornahl & Hassink (2017) state that both
scholars and academics’ opinions are divided on the benefits of clusters and their
use in public policy. Jakobsen et al. (2003) state that public policy is an important
determinant for the attractiveness of a particular location. It is important to explore
Singapore’s approach to public policy measures and to evaluate other factors that
may have contributed to Singapore’s success in attracting international shipping
companies. It is vital to also explore beyond policy measures as other locations can
replicate these by applying similar policies in order to become more attractive.
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Q2) How are the main cluster actors contributing to the Singapore maritime
cluster’s location attractiveness?

This involves identifying who are the key stakeholders, what are their roles in
supporting cluster development, how are the actors organised and how do they
interact with one another. The interplay between the MNEs and other players in a
given industry contributes to strong cluster dynamics as a foundation for future
attractiveness (Jakobsen et al., 2003). There is a need to consider the institutional
framework and the role of actors within the cluster development life cycle in order to
better understand the real and changing rationales of cluster policies (Fornahl &
Hassink, 2017).

The location decision of MNEs remains the subject of many different academic
disciplines. Vlachou and Iakovidou (2015) suggest that determining the factors which
influence a company’s location decision has remained an elusive quest. This reaffirms the keen interest in this subject, and the research from a Singapore case
study approach will help to better understand Singapore’s location attractiveness for
its maritime cluster.

This study has incorporated an additional research question as the Singapore
maritime cluster is currently shifting to focus on innovation as part of its IMC 2030
Strategic Review document.

Q3) How should the Singapore maritime cluster position itself to become a
leading centre for maritime innovation?

This involves a case study of the Norwegian Innovation Clusters program to explore
the cluster dynamics in Norway as strong cluster dynamics are a foundation of
industry upgrading and diffusion of knowledge (Jakobsen et al., 2003, Reve &
Sasson, 2015). Norway has been selected as the case study in focus because Oslo
has been ranked as the top maritime technology centre for three consecutive times
in “the Leading Maritime Capitals of the World” publications.
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The IMC 2030 Strategic Review emphasises the need for Singapore to be relevant
for the future and to ensure that it retains its number one position in the coming
decades because technology shifts may affect locational preferences in the service
and manufacturing industries (Howells & Bessant, 2012). Based on the evaluation of
driving factors of the maritime industry life cycle, Viederyte’s (2018) study indicates
that if new technology is excluded from a cluster, there is a lot less local firm-specific
learning; less technological innovation; or less organisational, product and process
innovation, which may lead to a decline in Singapore’s position.
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4 Methodology
This chapter outlines the methods used to answer the research questions. It
provides a description of the various stages of the research, including the selection
of the participants, the data gathering process and the process for data analysis.
Other areas such as ethical considerations and the awareness of reflexivity are
considered. The chapter ends with a discussion of the reliability and the validity of
the qualitative research, and the way in which these two requirements are met in the
study.

The aim of this study is to explore how Singapore has developed itself to become a
world leading maritime cluster. This research seeks to explore the approach to
position the Singapore maritime cluster as the leading IMC and to understand the
dynamics within the key actors of maritime clusters.

4.1

Research strategies

The research strategies focused on finding the most relevant fit between the
research objectives and the wide range of methodological options available.

Pragmatism is the basis of research philosophy as it prevents the researcher from
engaging in pointless debates about such concepts as truth and reality (Tashakkori
& Teddlie, 1998). The authors propose for the researcher to “study what interests
you and is of value to you, study in the different ways in which you deem
appropriate, and use the results in ways that can bring about positive consequences
within your value system” (Tashakkori & Teddlie, 1998, p 30). To explore the
Singapore maritime cluster transformation from a hub port to a leading international
maritime centre, an analysis of the cluster dynamics and the role undertaken by the
cluster facilitators and other stakeholders will provide a deeper understanding which
will be beneficial for future cluster development studies. The research method does
not intend to provide any direct co-relations between the impact of fiscal policies or
cluster intervention policies in contributing to the attractiveness of the Singapore
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maritime cluster. The main focus of the research is to explore the role of the key
actors in contributing to the policy formulation process.

There are two options to consider for the research approach: deductive and inductive
methods. In order for this exploratory research to appreciate a real world phenomena
of the Singapore maritime cluster without specific hypothesis testing or use of
various controls, an inductive research methodology has been used. Mukherjee et
al., (2002) provide the comparison of the deductive and inductive methods as
illustrated in the table below:

Deductive method

Inductive method

1

Approach Deduction

Approach Induction

2

Explanation of measures via

Exploration and Explanation of

analysis of causal relationship

subjective meaning

Generalization through use of

Generalization through the use of

quantitative data

qualitative data

Use of various controls measures,

Real world research, attempts to

physical and or statistical, to allow

minimise reactivity among the

hypothesis formulation and testing

research subjects

Highly structured to ensure

Minimum structured to ensure 2,3, &

replicability of 1, 2, 3 & 4

4 (and as a result of 1)

3

4

5

Table 8 – Comparison of the deductive and inductive methods
(Adapted from Mukherjee et al., 2002)

This study involves real-world research which attempts to minimise reactivity among
the research subjects. This approach allows the theory to be further developed from
the data being collected.

A qualitative research approach is chosen as it is a multifaceted research to
understand the dynamics and development within the Singapore maritime cluster.
This method enables researchers to develop a holistic picture of the phenomenon in
question (Denzin & Lincoln, 2005). The following principles that underlie qualitative
research are considered as most relevant for this study (Denzin and Lincoln, 2005):
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•

“Qualitative research begins with a search for understanding of the whole, it
looks at the larger picture and is holistic”. The approach to the interviews is
structured to be holistic and broad based.

•

“Qualitative research focuses on understanding and the relationship within a
given social setting and within a system, and not about necessarily making
predictions”. The interviews have a specific focus to understand the
relationships between the institutions and the interactions between the key
actors in the cluster.

•

“Qualitative research requires continuous evaluation of the data and demands
time consuming analysis”. This research spans two rounds of interviews in
Singapore, allowing for a process of continuous evaluation.

•

“Qualitative research may integrate with the researcher’s ideological
preferences and own biases and can be designed with the researcher
becoming the research instrument”. The study intends to leverage from the
maritime domain knowledge of the researcher and intends for the researcher
to immerse in some of the Singapore maritime cluster activities.

The research utilises the case study method which provides an in-depth
understanding of contemporary issues (Ghauri & Gronhaug, 2005; Yin, 2009). This
research requires a deeper understanding on the transformation of the Singapore
maritime cluster from a hub port into to a leading international maritime centre. The
case study method has been applied as it allows the researcher to retain the holistic
and meaningful characteristics of real-life events, such as the maturation of
industries (Yin, 2009).
The case study involves the collection of multiple sources of data as evidence. Yin
(2009) proposes evidence from six sources: documents, archival records, interviews,
direct observation, participant-observation and physical artefacts. For this research,
all the sources of evidence have been used except for physical artefacts, which are
not relevant to this case study.
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The quality of the case study research design involves four dimensions (Yin, 2009):
construct validity, internal validity, external validity and reliability. Each one of these
dimensions was considered in the research design. For construct validity, several
approaches were taken to gather the relevant data on the Singapore maritime
cluster’s location attractiveness. Data was gathered from multiple sources including
face to face interviews, corporate documents such as annual reports, and other
documents such as news articles and industry publications. This allows the
triangulation between the primary data gathered through interviews and the evidence
from other sources. Internal validity is inapplicable for exploratory studies (Yin, 2009)
as this study is not concerned with causal relationships. For external validity, or the
extent to which data from the case study could be generalised, it is difficult to assess
as this is a single case study. The factor conditions of other maritime clusters may be
different from the Singapore maritime cluster. Eisenhardt (1989) considers that in
exploratory research, the objective is not so much to find a case that can be
generalised to a broad population, but to find a case study which is theoretically
useful. The fourth dimension of a high-quality research as described by Yin (2009),
i.e. reliability within the case study, was ensured through continuous documentation
review and self-reflexive analysis of the research process as the data unfolded. An
initial study was conducted through interviews and secondary data was gathered
through selected documents and news articles, prior to the collection of the main
body of data which involved a more comprehensive document review and other
sources of evidence such as direct observation. A research protocol, including the
preparation of interview schedules and interview guides. were documented and
reviewed by the supervisors prior to starting the data collection process.

4.2

Purposive Sampling

The data collection process involved the primary research using interviews, direct
observation, participant-observation and the collection of secondary research by
reviewing annual reports of various organisations, websites of organisations, print
and online news articles from primary media outlets in Singapore and articles
published in industry magazines.
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The primary data gathering included interviews which were conducted through faceto-face meetings at the interviewees’ offices, via video call or by phone and through
follow-up clarifications using electronic mails. The research employed a purposive
sampling approach to identify the required data sources and to answer the research
questions. The interviewees were decision makers within their respective
organisations. The selection of the different groups was based on the following:
i.

The manner in which the MPA had split the maritime cluster into four subclusters of different components within the maritime sector.

ii.

The different pillars of the maritime cluster (Jakobsen et al., 2003, 2017).

iii.

One group consisting of foreign-owned shipping companies that are within
the top pyramid of the maritime value chain and considered to be highly
mobile. Another group consisted of Advanced Maritime Producers
Services (AMPS), and other knowledge-based maritime activity companies
such as maritime technology companies. The second group is also mobile
and non-location-bound. The third group included location-bound maritime
activities such as port and marine engineering (shipyards). The fourth
group represented the maritime industry association as they were
considered to be key within the Maritime eco-system in Singapore.

The data collection preparation started immediately after the successful completion
of the comprehensive examination of the doctorate program. The comprehensive
examination was completed in spring of 2015, and consideration of the interview
guides, ethics approval, and identification of potential firms and individuals to be
interviewed commenced subsequently.

4.3

Ethical considerations

The application for approval to undertake research involving human participants
commenced in spring of 2015 with the final approval by the Human Research Ethics
Committee (HREC) given in 2016.

The objectives of the study were clearly explained to the participants at the
beginning of each interview. No company sensitive information was sought or
discussed with the interviewees.
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Preparation prior to data collection and shortlisting of interviewees
The preparation process for the data collection involved several different areas.
These included re-evaluations of the conceptual framework to identify the different
areas to be explored, identification of the different stakeholders within the maritime
cluster and sub-clusters, the focus or type of questions or emphasis for different
stakeholders and the companies and organisations that the interviewer had access
to.

Other preparations included: reviewing the appropriate schedule to visit Singapore
for the interviews, making the necessary contacts, developing and refining the
interview guide, and conducting secondary research on the potential organisations
and individuals to be interviewed.

The target group for the initial interviews were entities and interviewees within
different components of the maritime cluster. The main intention was to attain an
initial overview of interviewees’ perceptions of the Singapore maritime cluster, the
competition and interactions with relevant stakeholders in other parts of the
Singapore cluster and the key challenges. The initial interviews were conducted
during the spring of 2016 with the following participants:
S/N Person code

Job Title

1

S2016/01

2

S2016/02

3

S2016/03

4

S2016/04

Regional Business
Development Manager
Chief Business
Development Officer
General Manager,
South East Asia
Marine Superintendent

5

S2016/05

6

S2016/06

7

S2016/07

Regional Sales
Manager, Commercial
Marine
Director, Operations
South East Asia
Regional Manager,
SEA & Pacific

Organisation
Global HQ
Scandinavia
Singapore
North America
Central
Europe
Central
Europe
Central
Europe
Scandinavia

Organisation
Type
Maritime
Technology
Port and Marine
Engineering
Port and Marine
Engineering
Shipping
Port and Marine
Engineering
Shipping
Maritime
Technology

95

8

S2016/08

9

S2016/09

10

S2016/10

11

S2016/11

12

S2016/12

13

S2016/13

Cluster Procurement
Manager
SVP, Commercial and
Operations
Business Development
Manager
Global Director,
Technical Services &
Operations
Executive Director,
Fleet Division
VP, Ocean Freight
Asia Pacific

Middle East &
India
Central
Europe
Singapore

Shipping
Shipping

Asia

Port and Marine
Engineering
Shipping

Singapore

Shipping

Middle East &
India

Port and Marine
Engineering

The data analysis from the initial interviews indicated that the process should be
limited to a few questions. However, there was a need to solicit the interviewees’
perspective of the evolution of the Singapore Maritime Cluster over the past 5 -15
years, of the policy measures and initiatives undertaken by the government and the
role of key stakeholders in Singapore, particularly the MPA, SMF and SSA.

The following participants were interviewed during the spring of 2017:
S/N Person code

Job Title

Organisation
Global HQ
Central
Europe
Scandinavia

1

S2017/01

Managing Partner

2

S2017/02

3

S2017/03

Regional Manager,
SEA & Pacific
Managing Director

4

S2017/04

Chairman/President

5

S2017/05

President

6

S2017/06

Chairman/President

Central
Europe
Singapore

7

S2017/07

Partner

Singapore

8

S2017/08

Head of Shipping, Asia

Central
Europe

Middle East &
India
Singapore

Organisation Type
Advanced Maritime
Producer Services
Maritime
Technology
Shipping
Shipping entity and
Industry
Association
Advanced Maritime
Producer Services
Shipping entity and
Industry
Association
Advanced Maritime
Producer Services
Advanced Maritime
Producer Services
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9

S2017/09

Group CEO

Singapore

10

S2017/10

President & CEO

Singapore

11

S2017/11

Managing Director

Central
Europe

Port and Marine
Engineering
Port and Marine
Engineering
Advanced Maritime
Producer Services

The researcher considers the data collected to be extensive and of good quality for
the initial and subsequent interviews, and it was observed that the data saturation
was evident as candidates from the sixth or seventh interview started to re-iterate
similar information to earlier interview candidates. The researcher concluded that
further interviewing was not required to complete the data set upon the tenth or
eleventh interviewee.

Period of data collection
The data gathering was split into two phases. Initial data collection was made during
the spring of 2016 with the primary focus on gathering an understanding of the
overall maritime cluster development in Singapore and the maritime sub-clusters
such as shipping, ports, yards and marine equipment, and advanced maritime
services. It was also the intention, where possible, to establish an initial
understanding of the cluster dynamics between different stakeholders. The second
stage of primary data collection involved interviews, direct observations, participantobservations and documentation was conducted during the spring of 2017.

4.4

Data sources

When evaluating the data sources, it is worth reflecting if the methods of assessing
the overall case study design meets the academic rigour for a doctorate study. An
experienced and well-trained investigator is needed to conduct a case study with
high-quality due to the interactions between the data being collected and the
theoretical issues being studied (Yin, 2009). The researcher performing this study
has both the maritime domain knowledge and the investigative skills from the training
attended and his actual working experience at a senior level as a maritime
consultant. Through more than two decades of working experience, the researcher
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has acquired the basic list of commonly required skills for performing case studies as
described by Yin (2009) :
•

An investigator should establish questions that are appropriate and relevant
based on the research objectives and should be able to interpret the answers.

•

An investigator must not be trapped by his or her own preconceptions or
idealogies and should be a good “listener”.

•

An investigator should embrace newly developed situations as opportunities,
and be flexible and adaptable, and these situations should not to be taken as
threats.

•

An investigator must be able to grasp pertinent information and events, even if
on an explanatory mode.

•

An investigator should be responsive and sensitive to contradictory evidence
and should be unbiased by preconceived notions, including those derived
from theory.

The following section provides more details about the data collection activities.

Interviews
•

Interviews are considered as one of the most important sources of data
collection for a case study (Yin, 2009). A structured interview is conducted
when it is clear from the start on what information is required (Cavana et al.,
2001). A semi-structured interview process is the preferred option for
exploratory research in order to solicit feedback in a structured manner, but at
the same time it allows free flowing discussion about the perception of the
interviewee, their experiences, their reflections and their stories. Semistructured interviews are intended to provide a balance between free-form
discussions and highly-structured interviews (Jankowicz, 1995). For this
research, the semi-structured interview method is chosen as it offers a high
degree of flexibility while keeping within the boundaries and the overall
objectives of the research. Cavana et al. (2001) states that the interview
process may allow the researcher to elicit a rich and complex body of
information that is possessed by the individuals. The interview itself may be a
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very complex activity, which requires the interviewer to operate at three levels
(Cavana et al., 2001, p 150):
•

The content level, at which the interviewer listens to and records the
information the interviewee provides.

•

The process level, at which the interviewer uses the skills of questioning,
paraphrasing, probing and attending to control the direction of the interview
and encourage the interviewee to provide information.

•

The executive level, at which the interviewer must be conscious of time during
the interview and be aware of how much has been used and how much there
is to go. An interviewer must be sensitive to the interviewee’s energy levels
and continually make judgements on how to move the interview forward.

Interview guides
An interview guide was developed to support the interviews. The question areas
were linked to the research objectives of the study in order to evaluate the Singapore
maritime cluster attractiveness. The Jakobsen et al. (2003) location attractiveness
model was applied for the initial interview during the spring of 2016, though the
interview was more exploratory. The model focused on the public policy, country
competitiveness, company competitiveness, location factors and the interactions
between the maritime entities in the cluster. The questions included:

1. What are the most attractive/beneficial sides of doing business in Singapore ?
2. To what extent do you cooperate with other maritime companies?
3. Do you have important and demanding customers in Singapore?
4. Do you have important and competitive suppliers in Singapore?
5. To what extent do you perceive maritime education and R&D as relevant and
competent in Singapore?
6. To what extent do you perceive the government (and government bodies) as
supportive to the maritime industry on macroeconomic policies?
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Interview guide for May 2017
The data gathered from the initial interview was transcribed and thereafter was
coded in both the Microsoft Excel sheet and Nvivo research software. As the data
collection for the thesis progressed, the researcher considered that a good computer
aided Qualitative data analysis Software such as Nvivo was as good as the
researcher’s own ability to organise the data. The researcher started using Nvivo to
code the initial interviews and then realised that it was not particularly useful for
organising the data, even though the researcher continued to upload the interview
transcripts to the Nvivo software. A Microsoft Excel sheet was used as the primary
data analysis support tool because the researcher has been effectively using the
Excel program throughout his professional career spanning over two decades, both
for adminstrative tasks and for client projects.

The initial interview is considered as a pilot case study and it is beneficial because it
results in the development of relevant lines of questions (Yin, 2009). There are other
variables of interest other than data points or theoretical frameworks, and the
research is benefiting from the case study approach because the prior development
of theoretical propositions guides the data collection and analysis (Yin, 2009). An
updated interview guide was developed with the key questions directly linked to the
research objectives of the study: how Singapore has transformed itself into a leading
international maritime centre and the role of the cluster actors that contributed to
Singapore maritime cluster location attractiveness. Some of the key questions
include the following:

1. How would you describe the evolution/changes of Singapore as a maritime
city during the last (5-15) years?
2. How has your organisation evolved over the past 5-10 years?
3. What are the services/capabilities in Singapore compared to other maritime
hubs that your company operates?
4. What are the most important improvements/initiatives taken by the
government/governmental institutions in recent years to attract foreign
companies to locate, expand or move knowledge-based maritime activities to
Singapore?
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5. Why do you think the Singapore maritime sector has been a success?
6. How would you describe the role of the MPA in attracting foreign companies
to locate in Singapore?
7. Can you describe the role of industry associations such as the SMF, SSA and
other players in making the Singapore maritime sector an attractive maritime
hub?

The subsequent interviews conducted in the spring of 2017 were more structured in
comparison to the initial interviews.Some questions were modified to fit well and
additional new questions were developed based on the themes that had emerged
from the initial interviews, as well as the literature that was being reviewed further.
The overall conduct of the interviews remained semi-structured to allow the
researcher room for some exploratory discussion in order to enable the collection of
informative and rich data that is usually only available through interviews.

Interview sessions
Most interviews lasted between 45 minutes to one hour. However, some of the
interviews lasted for almost 90 minutes as the interviewees had significant
experience within the maritime industry and the interviewer did not wish to interfere
and cut short their responses. The interviewer was conscious of applying the three
levels of interviewing (Cavana et al., 2001) to achieve the research objectives by
opening up dialogue with the interviewees to elicit their own narratives on the
transformation of the Singapore maritime cluster and the actors that had contributed
to make Singapore attractive. Even though the interview guide had been prepared, in
most cases, it was only used sporadically in order to allow the interview process to
be more free-flowing and flexible. Some of the participants who were not available
for face-to-face interviews were willing to be interviewed by telephone or via video
call. To avoid the lack of personal interaction when compared to face-to-face
interviews, the interviewer took the opportunity to conduct a thorough introduction to
put the participants at ease before asking the questions. However, because the
interviewer has extensive work experience in the maritime industry, there was little
resistance during the telephone and video call interviews.
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Direct observations

Another aspect of the research design that has been incorporated into this study is
the researcher’s direct observation. As case studies should take place in the natural
setting of the actual case being studied, and the phenomenon of the Singapore
maritime cluster location attractiveness is an ongoing situation, relevant behaviours
are available for observation (Yin, 2009).

The direct observations were conducted in 2017 during two separate occasions.
The first one was during the Singapore Maritime Week in April 2017: the most
important event of the maritime calendar in Singapore. This event consists of a
maritime industry conference within the areas of shipping, technology and the
offshore sector. The event also includes organising a maritime exhibition with
participation from different entities and stakeholders representing the several
aspects of the maritime cluster, both locally as well as globally.
The second event was the thirtieth Singapore Shipping Association Annual Gala
Dinner that was held in September 2017 at the prestigious Marina Bay Sands
Ballroom. This event was attended by more than 1,800 paying guests (either
individually paid or paid by their organisation, or as a guest of an organisation
sponsoring the event). The number in attendance for this maritime event was
considered one of the world’s largest for the maritime industry worldwide.

The observations in order to assess the occurrence of behaviours or phenomenon
included: the organisation of the event, such as the seating arrangements for the
guests, the theme of the speech by the guest of honour, and the conduct of the key
personnel representing governmental bodies and industry associations (Yin, 2009).

Participant-observation

The other element of the research design that has been considered is the
researcher’s own positioning within the empirical study. This part of observation goes
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beyond direct observation and provides the opportunity to obtain a deeper
understanding of knowledge within the Singapore maritime cluster which comes from
the ability to perceive reality from the viewpoint of an insider (Yin, 2009). The
researcher considers it important to gain familiarity with the subject being studied
and detachment from the research subjects would weaken the data gathered
(Hammersley & Atkinson, 1995). Considering the research topic, which included
deeper knowledge on the dynamics and interactions within the actors in the maritime
cluster, Hammersley and Atkinson (1995) consider the relevance to develop a high
degree of context sensitivity of the situation and a rapport with the respondents.

For this reason, the researcher spent some time on-site in Singapore during different
periods of 2018 and attended several maritime industry events to observe the
behaviours and activities of actors within the Singapore maritime cluster while
seeking to uncover the social practices, rituals and routines of the stakeholders
within the cluster. During these industry events, the researcher also took the
opportunity to conduct informal interviews with several key individuals. Literature
concerning qualitative research suggests the importance of looking beyond the
formal interviews, if the aim is to gain a deeper understanding of the social
phenomenon (Mason, 2002, Hammersley & Atkinson, 1995). The individuals that the
researcher approached are a wide representation of the maritime cluster and include
mostly senior appointment holders in large maritime MNEs or appointment holders
within the industry associations. Only one or two specific topics were discussed
during the informal interviews, with the questions selected depending on the
background of the interviewees. The responses were captured in a note pad by the
researcher as no tape recordings were made during the informal interviews.
Documentation

Another important aspect of the research design for case studies involves
documentary information (Yin, 2009). The documentary information incorporates
explicit data collection plans including annual reports, maritime industry publications,
news bulletins issued by governmental entities, industry associations or the maritime
MNEs, news clippings and other articles, formal studies and company reports, which
“all are increasingly available through Internet searches” (Yin, 2009, p 103).

103

Furthermore, websites of publicly-listed companies and industry associations
provided significant information about their activities and performance. Documentary
data collection also included reviewing the annual reports and publications of the
Singapore Maritime and Port Authority (MPA). Considering the MPA’s primary role
as the regulator and governmental administrator for the shipping sector, data
collection in this area included reviewing circulars, press releases and speeches
made available through the MPA website (www.mpa.gov.sg).

According to Yin (2009), the most important use of a document is to augment and
provide details to corroborate evidence gathered from other sources. The researcher
incorporated extensive documentary data gathering as part of the research; making
inference from documents is another area that provides value, and systematic
searches for relevant documents are an important data collection plan (Yin, 2009).

Archival Records

This case study has also considered archival records, in the form of computer files
and databases, to be used in conjunction with other sources of information (Cavana
et al., 2001, Yin, 2009). There are 2 sources of archival records that were gathered
for this study:
•

Electronic files containing quantitative data received from Menon Economics
for “The Leading Maritime Capitals of the World 2017” publication

•

Database from IHS Markit. This database contains:
o list of shipping companies for both ship owners and ship managers
o the location (cities and countries) of where the shipping companies are
legally registered
o list of ships as an asset, with each ship assigned to a particular ship
owner and ship manager
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o specification of the ships, in particular the Gross Tons (GT) of the
ships. The GT has been used as a standard measurement term when
evaluating fleet growth (Shinohara, 2010)

Additional Data from Menon Economics

Menon Economics is an employee-owned consultancy based in Oslo, Norway. As of
October 2018, Menon Economics consists of 40 economists, one fourth of whom
hold a PhD. Menon Economics has published various reports which include industry
analysis, macro-economics and cluster-related topics since its inception nearly ten
years ago. Menon Economics has also established a frame agreement with the
Norwegian Ministry of Finance for quality assurance of major public investments.
One of the influential reports that Menon Economics produces is “The Leading
Maritime Capitals of the World” report, and the year 2017 was its third edition.
Survey from maritime experts for “The Leading Maritime Capitals of the World”
2017 publication
“The Leading Maritime Capitals of the World” 2017 report on the ranking the cities is
based on a broad set of almost 50 indicators that combine objective and subjective
measures. The indicators include online surveys of 250 participants identified as
maritime industry experts from different continents. The analysis from the survey is
used in conjunction with other sources of information to corroborate the evidence,
which is relevant in producing this research as a case study (Yin, 2009).

Key documents were stored in an electronic archive, which was organised, for ease
of reference, into folders according to the themes.

4.5

Data Analysis

The coding of the interview transcripts was completed as and when the interview had
been completed. The coding from the interviews, in conjunction with the other
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methods of data gathering (in particular, documentation and also observation) were
used to assist the researcher to triangulate while doing the evaluations as “case
studies using multiple sources of evidence were rated more highly, in terms of their
overall quality, than those that relied on only a single source of evidence” (Yin, 2009,
p 117). The coding was conducted both manually in Microsoft Excel and using Nvivo
as the computer-assisted qualitative data analysis software.

The reliance on theoretical propositions has been considered for the data analysis
strategy as the original research objectives and design were based on the theoretical
proposition, as reflected in the research questions (Yin, 2009).

4.5.1 Process for Analysing Qualitative Data
The “Explanation Building” (Yin, 2009) approach has been considered for the data
analysis technique because the research objective is to explain the transformation of
the Singapore maritime cluster into a leading International Maritime Centre.

A general inductive approach was considered for analysing the qualitative data as
the study involved real-world research and attempted to minimise reactivity among
the research subjects (Mukherjee et al., 2002). Thomas (2006) suggests this
approach for analysing qualitative data because it produces reliable and valid
findings using a simple yet systematic set of procedures. For the analysis of the data
gathered from the interviews and the analysis of the documentation, the research
has incorporated several important steps, as described by Thomas (2006):
A.

The raw data in various formats should be condensed and summarised
into brief structures.

B.

The summary findings should be defensible and transparent whilst
ensuring clear links with the research objectives.

C.

A new model or theory should be developed that will complement the
theorectical framework using the process or underlying structure that is
evident in the text data.
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The general inductive approach also prescribes several analytic strategies. These
data analytic strategies include the following:

1. The research must be guided by the objectives of the evaluation and with the
intention of identifying the topics or domain to be investigated. These
evaluations should result in having a focus or domain of relevance and avoid
a set of expectations about specific findings when conducting the analysis.
2. The development of categories derived from the analysis from the raw data
can be developed into a framework or model.
3. From the raw data, the evaluators must make decisions about what is
important and what is less important. For the findings to be usable, the
decisions should derived from multiple interpretations and should be shaped
by the experience and assumptions of the evaluator.

For case studies, Yin (2009) proposed four principles of good social science research:

a. The analysis should show that all the evidence has been reviewed. It must
exhaustively cover the key research questions and the interpretations should
show as much evidence as available.
b. The analysis should address, if possible, all major rival interpretations. If an
alternative or rival interpretation has been identified, it should be addressed.
c. The analysis must be able to capture the most noteworthy aspect of the case
study. The researcher should demonstrate the best analytic skills to focus on
the most important issues.
d. Prior, expert knowledge must be used in the case study. There is a strong
preference to demonstrate awareness of the discourse or current thinking, and
preferably the researcher should be a subject matter expert from his or her own
previous investigations and publications.

In particular, for the third and fourth principle, the author has a deep understanding of
the maritime sector and has a plethora of research experience from working as a
consultant on similar projects.
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The primary and secondary data collected were segregated into different online
folders based on the sources of the data. The data collected was categorised
according to different key themes determined by the research focus.
4.5.2 Theme coding
Theme coding provides a method that enables the data to be organised and grouped
into specific categories based on the theoretical framework that will complement the
explanation building and the data analytics technique (Yin, 2009). To analyse the
variables that may have an impact on Singapore’s attractiveness for MNEs, the data
was coded into the following topics:

1. Firm Specific Advantage (FSA): Factors of the firm that could be considered
unique or proprietary capabilities. This may include a firm’s product, process,
distribution or marketing skills.
2. Country-Specific Advantages (CSA): These include the factors that could be
considered unique to Singapore. The unique factors traditionally include
natural resource endowments.
3. Input/Feedback to Policy: This relates to any data linked to the input or
feedback from any stakeholders in Singapore other than the policy makers.
The input and feedback can come in any form.
4. The MPA’s role as a cluster facilitator: This relates to the level of involvement
of the MPA in engaging with maritime stakeholders other than its own
organisation.
5. Industry collaboration: This relates to different stakeholders within the
maritime industry (including stakeholders that could be competitors) having
meetings or workshops to establish ideas or recommendations to achieve
common goals.
6. Public policy: These are the government policies, initiatives or measures that
are introduced to increase the competitiveness of the industry or to make it
attractive for companies to establish an office in Singapore.
7. Policy formulation: The process of data gathering and analysis to develop the
policies.
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8. Country competitiveness: The ability of a country to keep and attract firms
operating in the specific industry, in this case the maritime industry.
9. Company competitiveness: The ability to maintain or gain market share in the
business that the company is competing in or operating.
10. Cluster dynamics: The interplay between firms and other players in the given
industry that adds to the strength of the linkages, the cooperation among the
players (including among competitors) and innovation pressure.

4.6

Additional data gathering in Norway

This research has been extended to include the case study of the Norwegian
Innovation Cluster in order to answer the third research question on how the
Singapore maritime cluster should position itself to be a leading centre for maritime
innovation. Norway has been recognised as a globally leading cluster in the maritime
industry, and through its cluster policy renewal, it has been able to develop its
maritime innovation at a high speed (Fornahl & Hassink, 2017).

There are different approaches to the study of knowledge and innovation as driving
forces of regional development and growth, and there is still a gap in understanding
the underlying processes for the creation and dissemination of knowledge and
innovation that leads to the development and growth at the cluster level (Werker &
Athreye, 2004). This research considers the case study method as appropriate as it
allows the researcher to retain the holistic and meaningful characteristics of a
phenomenon, such as the maturation of industries (Yin, 2009).

Initial data gathering included interviews with maritime cluster experts in Norway.
The experts interviewed were Professor Torger Reve from the BI School of
Management and Professor Erik Jakobsen (Managing Partner, Menon Economics).
Both experts explained that the maritime clusters in Norway are structured differently
from the maritime clusters in Singapore. One of the reasons is due to the difference
in size. Norway is much larger than Singapore and there are several maritimerelated clusters located in various parts of Norway, in particular on the west coast of
Norway. The data gathering in Norway was accomplished through visits to the cities
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of Oslo (Norway’s capital), Aalesund and Bergen (both on the Southern West Coast
of Norway).

Preparation prior to data collection in Norway
The preparation process included searching for information from the Innovation
Norway website. Innovation Norway is the main governmental entity in Norway and
the key instrument of the Norwegian Government which focuses on the innovation
and development of enterprises and industry in Norway. One of its key roles is to
support the development of innovative clusters and companies that operate within
these clusters in order to increase their competitive advantages and to enhance
innovation. The focus of this research in Norway is to evaluate the overall cluster
framework that makes Norway successful within the areas of maritime technology
and innovation.

The two Norwegian experts suggested four maritime clusters on the west coast of
Norway, and the managers of these maritime cluster organisations were interviewed.
These four clusters have attained recognition within the Norwegian Innovation
Cluster program as leaders in innovation. Details of the Norwegian Innovation
Cluster program and their level of recognition are discussed in the following chapters
on key findings.

In addition, selected stakeholders (partners and board members within the
respective clusters) were interviewed. The four maritime clusters are:
a. Maritime Blue in Aalesund
b. Subsea in Bergen
c. Seafood Innovation in Bergen
d. Maritime Cleantech in Stord Island

The interviews in Norway involved the following participants:
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S/N Person Code

Job Title

1

N2018/01

Chairman/MD

Organisation
HQ City
Oslo region

2

N2018/02

Professor

Aalesund

3

N2018/03

CEO/MD

4

N2018/04

CEO/MD

5

N2018/05

6

N2018/06

7

N2018/07

Regional
Business
Development
Manager
Special Advisor
Clusters
CEO/MD

West/South
Coast Norway
West/South
Coast Norway
West/South
Coast Norway

8

N2018/08

9

N2018/09

Group Research
& Technology
Director
CEO/MD

10

N2018/10

Board Member

11

N2018/11

12

N2018/12

Project Leader
Green Coastal
Shipping Norway
Director

13

N2018/13

Regional
Manager

Organisation Type
Advanced Maritime
Professional
Services
Public Research
Institution &
University
Cluster
Organisation
Cluster
Organisation
Advanced Maritime
Professional
Services

Oslo region

Government

West/South
Coast Norway
Oslo region

Cluster
Organisation
Research &
Technology

West/South
Coast Norway
West/South
Coast Norway
Oslo Region

Cluster
Organisation
Cluster
Organisation
Research &
Technology

Oslo Region

Advanced Maritime
Professional
Services
Research &
Technology

Oslo Region

Similar to the interviews conducted in Singapore, the researcher considers the data
collected from the interviews in Norway to be extensive and of good quality as the
interviewees were very candid and willing to spend additional time with the
researcher. It was observed that data saturation was occurring, as the interview
candidates started to re-iterate similar information to earlier interview candidates
upon reaching the ninth or tenth interviewees. Upon reaching the tenth or eleventh
interviewees, the researcher concluded that further interviewing was not required in
order to complete the data set.
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Period of primary data collection in Norway
The preparation work started in October 2017 with initial discussions with Professor
Torger Reve and Professor Erik Jakobsen to identify the key players in the maritime
clusters in Norway. The interviews of the Norwegian maritime cluster stakeholders
started in January 2018, with some of the interviews conducted via vodep call. Faceto-face interviews were held between the 22nd and 26th January 2018, and further
interviews were conducted via Skype from February to April 2018.

Documentation
The secondary data collection started in October 2017 and was completed by April
2018. The process of secondary data collection included reviewing the reports from
governmental websites (including Innovation Norway) as well as annual publications
of selected cluster organisations, reports, presentation materials and other materials
provided by the interviewees.

4.7

Considerations for Reflexivity

It is necessary for the researcher to set aside any preconceptions and assumptions
(Mason, 2002). According to Hammersley and Atkinson (1995), a qualitative
researcher should be able to make the familiar strange by adopting a reflexive
approach to the data being analysed.
The interview participants expected the researcher to understand the maritime
jargons and acronyms that are used within the industry. Furthermore, as the primary
data gathering was purely qualitative, it required the researcher to incorporate his
own understanding of the research problem throughout the research. On the one
hand, the researcher’s maritime knowledge enabled the acceleration of the interview
sessions and helped to focus on areas that were pertinent to the research.
Furthermore, the researcher’s experience and understanding of the industry allowed
him to use this knowledge more critically through self-reflection (Yin, 2009). On the
other hand, the researcher needed to be careful and ensure that he avoided bias or
prejudiced opinions about the challenges and impediments of the industry.
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The researcher’s approach is to introduce rigour to data collection. For example, to
gain access to the interviewees who were primarily senior executives and key
decision-makers in the maritime industry in Singapore and Norway, it was important
for the researcher to highlight his experience and knowledge of the industry in order
to build rapport with the interviewees (Cavana et al., 2001). At the same time, the
researcher made a conscious effort and took a critical approach during the
interviews and during the data analysis stage. To avoid biased inclinations, the
researcher shared his own perspective of the initial research findings with his
principal supervisor, who is from another industry domain and who has limited
knowledge of the maritime sector. At the same time, to ensure that the reflections
and analysis of the key research issues were academically robust and sound, the
researcher was fortunate to have his co-supervisor (who has more than two decades
of research and teaching experience in this subject), who challenged the
researcher’s own assumptions during the initial data gathering stage and,
subsequently, during the data analysis stage.
The findings for the Singapore maritime cluster case study will be presented in
Chapter 5 for the qualitative data from interviews, observations and documentation,
and the quantitative findings from the archival records. The findings from Norway’s
case study relevant for the next phase of the Singapore maritime cluster
development on innovation will be discussed in Chapter 6 and 7.

The potential weaknesses of this research methodology is that this research method
does not identify any direct co-relations between the fiscal policies and incentives in
Singapore maritime cluster that have been introduced and the direct effect of these
policies. If the data from the documentation or archival records could have contained
specific quantitative indicators for different companies directly linking to one or
several policy measures, then the study may have considered a deductive research
methodology. However, as this is intended to be an exploratory research to
understand a real world phenomenon of the Singapore maritime cluster without
specific hypothesis testing or use of various controls, an inductive case study based
research methodology has been used, with the main focus being on understanding
the role and contribution of the cluster actors (Yin, 2009
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5 Results
This chapter presents the findings from the data gathering and data analysis
processes. It provides information concerning the key outcome from the analysis,
and has been evaluated based on the extensive and rich amount of data gathered
with multiple sources of evidence such as thorough interviews, documentation
reviews, archival records, and observations (both direct and participatoryobservations). The analysis of the data gathered from archival records will be
presented in the next section.

This chapter has been structured initially by discussing the findings from the
empirical data gathered from the archival records as evidenced in the case study
(Yin, 2009). Thereafter, the subsequent sections in this chapter have been structured
according to the research framework, which has been adapted from the Jakobsen et
al. (2003) “Attracting the Winners” model. This chapter will discuss the findings within
the various components of the model including public policy, the country
attractiveness, and followed by the company competitiveness, benefitting from the
prior development of theoretical propositions (Yin, 2009). Thereafter, the chapter will
discuss the key findings from the cluster dynamics component, as the cluster
dynamics is an important element that has evolved into a new model (Thomas,
2006) contributing to the theoretical framework.

5.1

Secondary Empirical Data from IHS Markit Maritime World Fleet
Statistics

The phase of data collection incorporates:
•

Database from IHS Markit Maritime World Fleet Statistics (extracted in
October 2017). This database contains:
o the list of shipping companies for both ship owners and ship managers
o the location (cities and countries) of where the shipping companies are
legally registered
o the list of ships as an asset, with each ship assigned to a particular
ship owner and ship manager
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o the specification of the ships, in particular the Gross Tons (GT) of the
ships. The GT has been used as a standard measurement term when
evaluating fleet growth (Shinohara, 2010)

Earlier, Hakanson (2005) argued that the only empirical strategy that may help
achieve a better understanding of the cluster growth and the emergence of industrial
agglomerations is by way of longitudinal studies of cohorts of firms, professionals
and entrepreneurs. However, it is important to keep in mind that the influences on
individuals and on firms are different. This chapter considers analysis of various firmlevel data for new shipping firms that were being established or expanded their
activities in Singapore over a period of 20 years from 1995 to 2015. The IHS Markit
Maritime World Fleet Statistics is an authoritative database source for the maritime
industry (Jakobsen et al., 2017). This database links ship as an asset to a legally
registered entity in a particular location.

The analysis includes detailed comparison from the period of 2004 onwards, after
the MPA had been assigned as the government lead agency to drive the Singapore
IMC strategy. It is not intended to establish direct evidence for correlation or causal
relation on the impact of public policies, but rather to provide a clear tangible trend
on the case study of Singapore maritime cluster becoming a leading International
Maritime Center. The comparison also incorporates analysis of the performance of
other traditional maritime nations such as the United Kingdom, Norway, Germany,
Japan and China. This chapter also analyses the results from “The Leading Maritime
Capitals of the World” 2017 publication that the researcher was involved in, working
jointly with Menon Economics.

The data sources from the archival records show the positive change in shipping
companies’ activities in Singapore for the period of 2004 to 2015. This period has
been evaluated as it correspondence with the formation of MPA as the lead agency
for the establishment of Singapore as an International Maritime Centre and also the
formation of the Singapore Maritime Foundation (SMF).
The objective of this chapter is to study Singapore’s growth in shipping entities in
comparison to other countries.
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To achieve the objectives, an analysis was done to measure the growth of the
shipping activities using the following indicators that have been applied in other
comparative studies (Jakobsen et al., 2017; Shinohara, 2010):
1. Number of ships owned by legally registered entities in specific countries
2. Gross Tonnage of ships owned by legally registered entities in a specific
country
3. Number of ships managed by legally registered entities in a specific country

A comparative analysis was conducted of the world shipping fleet as a whole and of
Germany, the United Kingdom, Japan, Hong Kong and Norway. These countries are
traditional top-tier shipping centres.

Number of ships owned in a country

Ship ownership is a major component in determining countries that are in the top
ranks of shipping centres (Reve, 2011; Jakobsen et al., 2003).

The data from IHS Markit shows that since the beginning of the 1990s, the industry
has seen the world fleet growing. In 2015, it grew annually by 3.5% to 89,464
vessels, with a total tonnage of 1.75 billion deadweight tonne (DWT), which is the
maritime industry standard to calculate the size of the shipping fleet. However, this
figure was the lowest annual growth rate the industry has seen in over the last two
decades. Because of the economic crisis the industry is facing, the number of new
vessels being added to the global fleet has continued to decline in comparison with
the last 20 years (see Figure 19). In terms of the largest ship owning countries,
China, Japan and Singapore are the industry leaders, achieving higher growth levels
when compared to the overall growth rate of the world fleet. Over the past decade,
these three countries have moved up the rankings to become the largest ship
owners while countries like Germany, Norway and UK have lost their growth
trajectory.
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Figure 19: Annual growth of World Fleet distribution
(Source: This chart was derived from IHS Markit database, 2017)

With a closer look at Singapore, Figure 20 below indicates the percentage increase
in number of ships per year with asset owners being Singapore-based entities. This
growth in number of ships includes new companies moving to Singapore and current
companies expanding their operations. The compounded growth rate for vessels
was 12% over the course of those five years.
Established ship owning companies like Maersk Tankers Singapore Pte Ltd, which
owns and operates a fleet of tanker vessels, crude oil carriers, and product tankers,
also took advantage of the attractive policies in the country. They increased their
fleet ownership by approximately 36% between the years from 2003 to 2009. A
similar trend was observed with Moller Singapore AP Pte Ltd, owners and operators
of a fleet of container vessels, which also increased their fleet by 24% during the
same time (IHS Markit database, 2017).
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Figure 20: Increase in number of ships with owners in Singapore
(Source: This chart was derived from IHS Markit database, 2017)

The market share of the selected countries when mapped against the global world
fleet shows three countries as the leaders in the shipping industry in terms of the
increase in number of ships: Japan, Singapore and China. Greece and the USA
were not included in the analysis. Together, these three Asian countries have a
market share of 29.6% of the annual world fleet growth. In comparison, traditional
ship-owning nations such as the UK, Germany, Norway and Hong Kong are falling
short of establishing a strong market presence. The combined share of these four
countries was 9.85% in 2014, with the lowest being Hong Kong at 1.97%.
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Figure 21: Market share of leading countries of the total world fleet (1998, 2004,
2014)
(Source: This chart was derived from IHS Markit database, 2017)

When the IHS Markit data was evaluated in isolation, owners based in Japan,
Singapore and China controlled a large size of the fleet. However, when the data
was evaluated at the compounded annual growth over the set time frame (20042014), Singapore’s growth exceeded those of Japan and China, as shown in Figure
21.The Singapore based fleet grew by only 1.7% in 2004 as compared to the
previous year, but after 2004, the fleet had a cummulative annual growth rate
(CAGR) of 8.9% over the next 10 years. In comparison, over the same ten years
from 2004 to 2014, the Japanese owned fleet grew by 4.5% and China grew by
4.99% in terms of new vessels being added to their fleet. Germany, the UK and
Hong Kong had all lost market share in the period from 2004 to 2014, which
contributed to a decline in their growth rate.

Number of ships managed in a country
Ship management is another component used by various research papers to
indicate the strength of a maritime country (Jakobsen et al., 2003; Wijnolst et al.,
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2003). As with ship-owners, an increase in the fleet under ship managers indicates
favourable conditions set in that country.

The same trend with ship owners was observed with ship managers. IHS Markit
database (2017) shows that the number of new vessels being added to the fleet of
ship managers has continued to decline in growth rate in comparison to recent years
because of the economic crisis the shipping industry is facing (see Figure 22). There
was generally a growth during the decade up to 2008 where the number of ships
being managed increased quickly.

Similar to what has been observed with ship owners, Singapore, Japan and China
are leading in terms of increase in growth of the number of ships being managed.
Large exporting countries such as Japan and China have seen the growth from
indigenous shipping companies, whereas for Singapore, the growth was generated

Increase in the number of ships under
management by entities located in a
country

from MNEs (IHS Markit database, 2017).
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Figure 22: Increase in number of ships per year under management in a specific
country
(Source: This chart was derived from IHS Markit database, 2017)

The chart shows that the number of ships per year with asset managers who are
Singapore-based entities increased in a larger proportion from 2004 onwards over
the period with a compounded growth rate of 13% from 2004 to 2009. An example of
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such ship managers is Bernhard Schulte Ship management. This company was a
well-established maritime services company and a market leader in quality and fleet
sizem originally headquartered in Germany. The company grew the fleet under their
management in Singapore by 14% for the years between 2003 to 2009 (IHS Markit
database, 2017).

Figure 23: Increase in number of ships with managers in Singapore
(Source: This chart was derived from IHS Markit database, 2017)

The ship managers in Singapore control a large fleet and, in comparison to the
selected countries, Singapore holds the second highest market share at 9.5%. Japan
is ahead of Singapore at 11% and China is lower than Singapore at 8.8% (IHS
Markit Database, 2017). As with the ship owners, these key players dominate the
market share for ship management.
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Figure 24: Market share of leading countries of the total world fleet (1998, 2004,
2014) for ship managers
(Source: This chart was derived from IHS Markit database, 2017)

Analysing the CAGR for the years between 2004 and 2014 aids in understanding the
reasons for companies moving their ship management operations to Singapore
(Figure 24). Although Japan held the largest market share in 2014, Singapore’s
growth performance was better. Singapore-based ship managers might not hold the
largest market share, however, they had aggressively increased their growth by
7.4%. Japanese ship managers (growth rate of 4.28%) mainly consist of local
companies, unlike Singapore that had been growing with a large base of foreign
entities (IHS Markit database, 2017).
The data from IHS Markit indicates that Singapore’s growth rate comes at the
expense of other countries losing their market share rapidly. Germany saw a decline
of 7.30% and Hong Kong a decline of 6.35% during the same period (IHS Markit
database, 2017). Singapore managed to attract ship management companies to
move their regional or international headquarters to the country.
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Size of Fleet in Gross Tonne (GT) controlled by ship owners
The IHS Markit database (2017) shows that globally, ship owners added 3056 new
vessels to their fleet in 2015. This corresponded to an equivalent increase of 68.6
million Gross Tonne (GT) for the year and a 4% increase over 2014. Owners based
in Singapore, Japan and China hold the largest in GT, with each holding more than
approximately 5 million GT.
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Figure 25: Size of GT per year under ship owners
(Source: This chart was derived from IHS Markit database, 2017)
In terms of GT, Singapore and Japan’s market share of the total world fleet add to an
impressive 28.75%. Singapore and Japan had a combined increase of 18.9 million
GT in 2014 alone. The market share of Singapore owners increased significantly
compared to the 7.86% it held in 2004. The UK has suffered the most with a decline
of 8.16% and a market share of only 1.81%.
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Market share of ship owners in different
time periods
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Figure 26: Market share of leading countries of the total GT of the world fleet in
1998, 2004, and 2014
(Source: This chart was derived from IHS Markit database, 2017)
This section presents the findings of the Singapore Maritime Cluster performance
within the shipping sector, also in comparison with other countries. The next section
discusses the findings from another data source, highlighting the maritime industry’s
perceptions of the public policies in Singapore.

5.2

Secondary Empirical Data from “The Leading Maritime Capitals of
the World” 2017 Report

The data incorporates:
•

Electronic files containing quantitative data received from Menon Economics
for the publication of “The Leading Maritime Capitals of the World” 2017
publication

Menon Economics, a specialised consulting firm based in Oslo, and the researcher
jointly conducted a study called “The Leading Maritime Capitals of the World 2017”.
The report was published in April 2017. The objective of the study was to rank cities
that provide large benefits by acting as centres for productivity, knowledge and
innovation and, thereby, attract companies and talent from across the world. To
establish the ranking, the study used 50 indicators across four maritime sectors:

124

shipping, finance and law, technology, and ports and logistics. Both qualitative and
quantitative data was used in the ranking.

This present research aims to do the same. To provide validation of the industry
perception of public policy in making Singapore an attractive location, objective data
and subjective expert opinions are needed for a well-rounded justification. Hence,
the expert assessment used for the Menon study was analysed for this research.
The Menon study included a voluntary survey that was sent to a large set of industry
experts. Over 260 industry experts responded and these respondents were primarily
senior managers within the maritime industry with a small minority of respondents
being public servants and academics.

The following describes the background of the survey respondents:

1) The regional spread of the respondents is as depicted in Figure 34. More than
50% of the respondents were from Europe with 31% from Scandinavian
countries.

Figure 27: Survey respondents split by region
(Source: Data obtained from Menon Economics study in 2017)
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2) The respondents mostly distinguished themselves among the following
categories as their area of expertise or knowledge (some are experts in
several areas)

Figure 28: Organisation category of respondents
(Source: Data obtained from Menon Economics study in 2017)
Most respondents (more than half) identified themselves as experts from shipping
entities (ship owners, ship managers and ship operators). Therefore, the survey is
biased towards the shipping sector of the maritime industry. This aligns with the
focus of this present research on shipping entities.

The results of the survey places Singapore at the top of the leading shipping centres,
according to expert assessments. Approximately 85% of the respondents ranked
Singapore at the top for shipping activities while more than 90% chose Singapore as
the city to which they would prefer to relocate their headquarters and operations.
This indicates how strong the country ranks in terms of attractiveness and
competitiveness.
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Figure 29: Survey results on policy framework and government support
(Source: Data obtained from Menon Economics study in 2017)

Further analysis of the survey based on the responses set on a scale of 1 to 4 (1
being highly unattractive and 4 being highly attractive) shows the following:
The results from survey reflects the following observations:

a) In terms of the policy framework around taxes, subsidies and regulations,
Singapore scored the highest of all the top 15 cities. Singapore scored 3.52
with a mean score of 2.82, which indicates that the majority of the experts
believe Singapore has a legal and regulatory environment that defines and
increases the attractiveness of the city.
b) Another area Singapore scored the highest in is an indicator that measures
how the government and governmental bodies are supportive of the maritime
industry. Singapore scores the highest with 3.91 and a mean of 3.15
indicating that the majority of the experts believe the government in
Singapore plays a leading role in reducing hindrance and fostering growth in
the maritime industry.
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The following section discusses the findings from the primary data gathering and
data analysis process. The topics have been structured according to the research
framework adapted from Jakobsen et al. (2003) “Attracting the Winners” model.

5.3

Public Policy

Jakobsen et al.’s “Attracting the Winners” (2003) framework reflects the importance
of public policy in making a country attractive. Among the main components of public
policy, Jakobsen et al. consider the tax regime and the regulatory environment. For
the tax regime or fiscal policies, the MPA works closely with industry and the Ministry
of Finance to make Singapore an attractive location for shipping companies by
offering a very competitive tax regime compared to other countries (Wong et al.,
2010).

The following section lists some of the policy measures and initiatives that intend to
make Singapore an attractive location for shipping and maritime businesses by
making the business environment competitive using fiscal and non-monetary
incentives. This summary has been derived from the documentation review of the
Singapore government websites and the annual reports published by MPA:
1) Maritime Sector Incentive (MSI) – Singapore Registry of Ships (MSI-SRS)
and Approved International Shipping Enterprise Award (MSI-AIS)
Shipping companies with foreign ships and Singapore flagged vessels are
exempt from tax on income deriving from specific activities such as:
I.

Ship operations

II.

Carriage of passengers, mail, livestock or goods by foreign ships

III.

Risk management and foreign exchange activities related to ship
operations

IV.

Provision of ship management services

V.

Gains from the sale of ships, ships under construction and sales of
ordinary shares

2) Maritime Sector Incentive (MSI) – Supporting Shipping Services Award
(MSI-SSS) Approved companies enjoy a 10% concessional tax rate on
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incremental income from the provision of shipping related-support services
such as ship-brokering, forward freighting, ship management, ship agency,
logistics services and other qualifying corporate services.
3) Maritime Sector Incentive (MSI) – Maritime Leasing Award (MSI-ML)
Approved shipping investment enterprises enjoy tax exemptions on income
deriving from specific activities such as:
a. Chartering and leasing of seagoing ships to specified persons outside
port limits of Singapore
b. Foreign exchange and risk management activities related to ship
leasing
c. Gains from sale of seagoing ships, ships under construction and
ordinary shares in a qualifying special purpose company

I.

Under this incentive, approved container investment enterprises also
enjoy concessional tax rates of 5% or 10% of income derived from
specific activities while investment managers of shipping or container
investment companies may also enjoy a 10% concessional tax rate on
their management income. These incentives incorporate the following
activities in Singapore:
a.

Operating or finance leasing of sea containers used for

international transportation of goods
b.

Leasing of intermodal equipment incidental to leasing of

qualifying containers
c.

Foreign exchange and risk management activities related

to container leasing
d.

Dividends and share of profits from approved foreign

container asset-owning entities arising from container leasing
activities
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II.

Investment managers of shipping or container investment companies
may also enjoy a 10% concessional tax rate on their management
income.

4) Green Ship Programme. Reductions in initial registration fees and annual
tonnage tax for Singapore ships that: (i) exceed requirements of the Energy
Efficient Design Index (EEDI) of the IMO, (ii) adopt approved SOx scrubber
technology, or (iii) adopt both the EEDI and the SOx scrubber technologies.

5) Marine and Offshore Industry. To assist this industry during the current
difficult times, the Singapore government has announced targeted measures
to help companies in the sector. Assistance is with a bridging loan to help
Singapore-based marine and offshore engineering companies finance their
operations and bridge short-term cash flow gaps (eligible companies are able
to borrow up to S$5 million each). In addition, loans for project and asset
financing support for companies has been raised to S$70 million per borrower
group from the current S$30 million limit.

6) Maritime Cluster Fund (MCF) in which various schemes are available,
including subsidies for approved marine-related courses and seminars, cofunding of eligible expenses incurred in the initial development of new
maritime companies or existing maritime companies and organisations
expanding into new lines of maritime businesses and support for companies
enhancing business processes or adopting technology solutions.

7) Maritime Innovation & Technology (MINT) Fund where the MPA will assist
firms, universities and other institutions that research and test maritime
technologies in Singapore with a $200 million fund with a term until 2021.

8) The MaritimeONE Scholarship Programme where the Singapore Maritime
Foundation (SMF) and its maritime partners offer funding and job
opportunities for students enrolled in maritime specific courses and pursue a
maritime career.
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9) MPA Global Internship Award where high achieving local undergraduates
undergo a ten-week internship with international maritime companies with up
to four weeks spent overseas.
10) Tonnage Tax – Singapore has a tonnage tax system in place. To register,
documents such as evidence of ownership, value of the ship, and tonnage
certificates are required.

Figure 30: Adapted from Jakobsen's Attracting the Winners (2003) model
(Source: Jakobsen et al., 2003: Attracting the Winners – the competitiveness of five
European maritime industries)
The model shown above (Figure 30) indicates the importance of public policy to
improve a country’s attractiveness by being competitive on price (minimising
impediments or wastage), quality, mobility and relevance of resources (through
training of locals and inviting of foreign talents). Public policy can increase the
satisfaction with a domestic location with regards to expansion of current activities
and attract foreign enterprise relocation and establishment of new companies in the
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country (Wong et al., 2010; Fornahl & Hassink, 2017). The findings presented earlier
based on the Menon Economics study show that the majority of experts consider the
policy framework around taxes, subsidies and regulations in Singapore to be the
most favourable among all the top 15 leading maritime cities globally. The outcome
of an effective public policy should result in improving the Country Attractiveness
within its focus area and with tangible improvement within the metrics that it aims to
measure. Jakobsen et al. (2003) describe this metrics as “long term relative industry
performance”. The findings presented earlier in section 5.1 show the Singapore
shipping sector’s significant growth over ten years (from 2004 to 2014), as compared
to other leading maritime nations.

The following section will further discuss the outcome of the public policies in making
Singapore an attractive location for MNEs.

5.4

Country Atttractiveness

The policy measures and other initiatives have contributed to Singapore’s
attractiveness based on the findings from the data analysis. When asked about
Singapore’s key strength as a maritime hub, one of the experts described the
country’s attractiveness from the perspective of cooperation among the
stakeholders:
“The collective approach as part of being in Singapore. The leaders of the
companies (both local and international) are very willing to give something back to
Maritime Singapore for the common good. This is a very distinctive feature in
Singapore. There have been exceptionally good communications among the various
stakeholders and the people in the maritime community generally want to help to
make Maritime Singapore successful” (S2017/11)

Another senior executive from a different country described the ease of settling down
in Singapore:
“Highly efficient, very easy to settle down for families. Very clean, green and safe.
Initially did not intend to move family to Singapore but eventually stayed in Singapore
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for the past 12 years, and the family is very happy. Efficient and hassle free that
allows people in Singapore to focus on work and play” (S2017/03)

This view was reaffirmed by another senior executive moving to Singapore from the
UK:
“In Singapore, everything is available for expats, especially for the expat’s family to
come and settle down in Singapore, in all aspects” (S2017/05)

MNEs’ location decisions and attractiveness to a specific location are very complex
decision making processes, with one of the key principles being the quality and
availability of human resources (Jakobsen et al., 2003). In addition to the focus on
soft factors such as catering to the needs of the expatriate’s family, providing the
industry with adequate resources is critical in making Singapore attractive. “Firms will
choose to conduct their activities at locations that provide them with the highest
competitiveness. More specifically, they will choose locations that provide the most
favourable bundle of relevant resources” (Jakobsen et al., 2003, p 205). Jakobsen et
al. further re-iterate that these resources include availability of competent labour
quality-of-life. To increase the competent maritime talent pool in Singapore, one of
the specialised maritime education programs was launched at the Nanyang
Technological University (NTU) which in 2004 started a Master’s program in marine
engineering (Wong et al., 2004). In addition to the focus on technical and
engineering skills within the maritime sector, MPA has worked together with NTU to
launch an education program focusing on developing the knowledge of young
graduates and middle-management towards higher echelon in the international
shipping business. The focus on higher education in maritime business was meant to
elevate the maritime workforce from local maritime business management to an
international and global business setting, to complement MPA’s ambition in making
Singapore become International Maritime Center.

Subsequent to the establishment of the post-graduate programs in 2004 catering to
engineering and business education, the entire maritime education scene in
Singapore was further strengthened through structured pathways within the entire
maritime sector. The maritime education programme that was established and
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offered by the Institutions of Higher Learnings (IHLs) in Singapore had been mapped
with the talent needs of the different segments of the maritime cluster such as:
•

Port

•

Shipping & Seafaring

•

Shore-based Maritime services

•

Offshore & Marine Engineering

There are still some areas for further improvement, as can be detected from one of
the expert’s inputs:
“The training of staff, particularly Singaporeans, needs further improvement. This has
been an ongoing challenge. The staff needs to get training in the right way.”
(S2017/01)

The development of the career pathways to increase the maritime talent pool has
been extended from hard skills to focus on the desired soft skills required to maintain
Singapore’s leading position as an International Maritime Centre (MPA Sustainability
Report, 2017). The desired soft skills attributes include being decisive, meticulous,
analytical, resilient and a team player. The constant interactions between the
industry stakeholders to improve the Singapore maritime cluster location
attractiveness resulting in further investment to increase the employability for the
maritime talent pool in Singapore.
The availability of competent talent was iterated by Maersk Group’s Asia Pacific
Managing Director Mr. Rene Piil Pedersen at the industry publication Seatrade
Singapore 2017 when explaining why Maersk is committed to Singapore’s “access to
talent for both local and international [candidates]”. Having access to talent is reaffirmed by Jakobsen et al. (2003), as the authors argue that “firms will choose
locations that provide the most favourable bundle of relevant resources” (pp 205).

5.5

Company Competitiveness

For firms operating within the Singapore maritime cluster, there are various policy
incentives to increase competitiveness. Below is the explanation provided by a
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senior executive describing how the maritime companies have benefitted from
Singapore’s policy measures:
“Initially, the Singapore government introduced the Approved International Scheme
(AIS), sometime in 1989. The international ship owners were invited to Singapore.
Torm was established in 2003-2004. At that time, there were around 30 [shipping]
companies. In the 15 years to now, there are about 130 [shipping companies]. These
are truly international shipping companies with good domestic ship-owners based
here now, which was not there when it all started.” (S2017/06)
Another expert was very enthusiastic with the following response about Singapore’s
policy measures:
“Fantastic development, MPA and the other Government entities have taken
initiatives such as providing subsidies, grants, which has invigorated interest in
Singapore.” (S2017/05)

Another senior executive shared why he considered Singapore to be a competitive
maritime cluster:
“Singapore has all the moving parts of a maritime centre. It has a friendly tax
environment, which is competitive. The government is pro-business” (S2017/06) and
he continued, “Singapore is extremely efficient, with business friendly and long-term
policies. People can rely on the policies that provide stability. The policies will be
tweaked, depending on business environment, such as port dues discount. Such
initiatives are helpful… The authorities are aware of the difficult times facing the
industry and it will do what it takes to support the industry.”

Based on the evidence from the interviews, documentation and observations, the
consistent feedback from the study points towards the introduction of multiple
initiatives over the years to enhance the competitiveness of the shipping companies
operating in Singapore. The proactiveness of the MPA in introducing regulatory
measures beyond just the tax policy is considered one of the key attractiveness of
Singapore as the regulatory environment “affects both the quality and price of the
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resources” (Jakobsen at al., 2003, pp237). The following two examples show the
initiatives undertaken by MPA to increase the MNEs’ competitiveness based on
industry feedback.

To support the talent development for MNEs’ internationalisation ambitions, MPA
introduced the Global Internship Award program in 2013, committing 2 million
Singapore dollars for undergraduates to experience the global nature of shipping,
spending 6 weeks overseas with all the travel-related expenses fully paid by MPA.
Jakobsen et al. (2003) considers conquering international markets an inherent
ambition for most MNEs to utilise the economies of scale and to capitalise on
strategic assets.

Another initiative that MPA introduced to increase the competitiveness of MNEs
operating in Singapore was to commit 200 million Singapore dollars in 2003 for the
establishment of the Maritime Innovation & Technology (MINT) Fund. MPA further
enhanced the MINT Fund with the expansion of the Fund’s focus areas to
incorporate emerging technological developments, in addition to committing a further
50 million Singapore dollars. These enhancements were in response to industry
feedback, and it also placed greater emphasis on translating R&D outputs into
applicable products and solutions for the MNEs, as “Investments in R&D are
perceived to be necessary to keep up the MNEs’ competitiveness” (Paul Stoneman,
1995 as citied by Jakobsen et al., 2003).

5.6

Cluster Dynamics

The cluster dynamics in Singapore show strong linkages between the actors in the
cluster. MPA has taken a strategic decision to focus on encouraging international
ship owners to come to Singapore (Wong et al., 2010). This follows the Norwegian
original model of having shipping as the core of the maritime sector (Reve, 2009) as
can be seen in Figure 31 below.
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Figure 31 : Reve’s (2009) Shipping as core focus of Norwegian Maritime Cluster

This perspective is re-affirmed by a senior shipping executive;
“The policy to use beehive philosophy has worked. The core of the beehive is the
ship owner. Once you have them the ancillaries – which are the bees such as
bankers, equipment makers, service providers, all will come.” (S2017/06).

The observation that the presence of shipping companies attract other Advanced
Maritime Producer Services (AMPS) is shared by another expert:
“In the early 2000s, there were not as many shipping companies or maritime
services operating in Singapore. Furthermore, there were also limited maritime
talents and research entities. Currently, there are more industry players as well as
much wider range of players in Singapore.” (S2017/04).

137

Jakobsen et al. (2003, p 264) describe the complementarity within the cluster
dynamics such that the “growth and establishment of new companies give critical
mass and realisation of investments and business ideas”. They suggest that the
complementarity within the cluster dynamics contribute to self-reinforcing growth.
This includes having economies of scale, and within the Singapore maritime cluster
context, economies of scale signify having multiple customers that enable the AMPS
to establish an office in Singapore rather than serving clients based in Singapore
through their HQs in other locations (Jakobs et al., 2011). This point was raised by
one of the interview participants working in a large global AMPS:
“In Singapore for six years and I observed that another day in Singapore comes a
new opportunity. It is important to build relationships, which will be monetized in due
course.” (S2017/05) The same point was raised with the following further comments:
“Initially the business visitors come to Singapore once or twice a year, and
subsequently increasing the intensity to three to four visits a year. Subsequently,
when they become more aware of the business activities and what they are missing
out, companies started to have an on-site presence to keep themselves updated on
the market development. It needs to have a permanent local presence all the time so
that it continuously engaged with the opportunities. It is suddenly overtaken by
events with competitors start to have their own offices in Singapore as the number of
clients located in Singapore starting to increase”.

Above statement is consistent with the feedback that the researcher gathered from
observations, both through direct observations and participant-observations. Entities
or subsidiaries that take an active role within the host country develop their own
specialised capabilities (Birkinshaw et al., 1998). The Singapore maritime cluster,
through the initiatives led by the MPA, has enhanced the cluster dynamics through
complementarity and knowledge diffusions. The following section describes the
findings from the analysis of the main cluster actors using different sources of
evidence.
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5.6.1 MPA being highly proactive in IMC Development
The findings from the interviews highlighted that the MPA has continuously and
consistently solicited feedback from the industry and implemented new initiatives or
enhanced the current initiatives to increase Singapore’s location attractiveness.
From all other evidence that has been gathered, it has been ascertained that MPA’s
primary role is to regulate the maritime sector, including taking up the role of
maritime administrator (Wong et al., 2010). MPA was given the responsibility of
enforcing the regulations that had been agreed by the International Maritime
Organisation. Other countries have similar organisations: the Maritime & Coastguard
Authority (MCA) for the United Kingdom, the Norwegian Maritime Authority (NMA) for
Norway, and the United States Coast Guard (USCG) for the United States of
America (USA).

However, in Singapore, the MPA has another key role as the lead agency for driving
the development of Singapore to make it become an International Maritime Centre
(IMC). The focus of positioning and developing Singapore into an IMC is taken very
seriously by the MPA, to the extent that it has assigned an Assistant Chief Executive
role to uptake this responsibility, along with four different divisions reporting to
Assistant Chief Executive.
Below is the organogram of MPA.
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Figure 32: Organogram of MPA.
(Adapted from MPA Annual Report 2015)

The left-hand side (in orange colour) portrays the traditional role of the port and
maritime administration, establishing and enforcing rules and regulations to ensure
safety in navigation, smooth movement of ships and maritime security. As the Port
Industry Regulator, the MPA is responsible for issuing and regulating the licenses for
the port and marine services and facilities.
The right-hand side (in green colour) reflects MPA’s IMC Development role. MPA
works with other government agencies and maritime industry partners (such as SMF
and SSA) to attract international ship owners, ship managers and operators to
Singapore, and to improve the overall business environment for the maritime
industry. As shown above, there are four different divisions to support this role. Each
division is staffed by highly qualified personnel who hold the position of Divisional
Director, reporting to the Assistant Chief Executive.
The extensive structure and resources allocated for the IMC’s Development role is
significant. One expert stated, “the MPA has done a great job in both the regulatory
role as well as in the industry promotion role”. (S2017/11)

Another expert further strengthened the observation that MPA had taken an
additional and different focus by investing resources and capabilities on the IMC
development role: “[The] initial focus was to make Singapore into a hub port by
building its capabilities within the port operations, and continuously updating and
improving the regulations to make Singapore competitive. However, the government
realized that primarily focusing on the port and improving the regulations will not be
sufficient. Subsequently, the MPA started to focus on making Singapore as an
International Maritime Centre” (S2017/07).

The expert further elaborated that the strategic focus of MPA has changed to beyond
excelling in port operations; it has recruited a senior executive with expertise in trade
development from another government agency to take the lead in promoting
Singapore as an IMC. This development can be referred to as MPA’s initial
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transformation from being a hub port to becoming an emerging international shipping
cluster. A change in location conditions, such as political support, may “give the
emerging cluster the potential to reach a critical mass” (Menzel and Fornahl, 2010).

Another expert indicated that for this new role, MPA has been very proactive in
engaging stakeholders within the maritime sector to solicit inputs and feedback on
how to make Singapore competitive and attractive. One of the experts said the
following to describe how proactive MPA has been:
“The MPA is central to Maritime Singapore. It is an extraordinarily proactive
organisation with energetic individuals. It is a clear reflection of a pro-business
government entity and constantly finding out the latest development and actively
assisting the industry with grants, support in training and recruitment for local
Singaporeans.” (S2017/11)

With the continuous feedback that it receives from industry stakeholders, MPA
constantly refines its current policies or introduces new policy measures and
initiatives.This feedback loop could be the key behind Singapore’s success in
attracting ship owners and ship managers. MPA has taken up the role as one of the
focal points in the qualitative systemic dimension, generating synergies in the
cluster, creating spin-off effects within the cluster life cycle (Menzel and Fornahl,
2010). The expert further highlighted the type of support provided to the industry
such as direct support for training of Singaporeans in a specific maritime skill such
as marine insurance.
He said: “the MPA actively comes out with ideas and then gets buy-in from the
industry to kick-off; in Singapore, it is truly a teamwork concept.” (S2017/11)

MPA’s eagerness to make Singapore competitive and to make it an attractive
location with a pro-business approach was mentioned by several other interviewees.
One of the experts said the following about MPA’s role in the evolution of the
Singapore maritime sector becoming an International Maritime Centre:
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“One of the single largest changes was how the MPA as a governmental entity
changed its focus beyond just being an industry regulator to an industry development
role. The MPA has started to take a more collaborative approach with the industry
stakeholders to promote Singapore as an IMC.” (S2017/10).
Within the areas of promoting Singapore and targeting ship owners, one expert said
of the MPA marketing strategy:
“The MPA does focused marketing. They did in the past targeting European [ship]
owners. Now they are focusing on the Greek [ship] owners.” (S2017/06)
Another expert reinforced a similar point of view of the role of the MPA: “The
government has been a very good facilitator to attract investors. The MPA did a
fantastic job. There is nothing anywhere in the world to compare to what the MPA
had done to welcome foreign expertise. The MPA recognized that foreign expertise
will be needed to make Singapore an Asian hub for maritime companies. The MPA
also focus to make Singapore as a complete cluster and is continuously marketing
itself.” (S2017/02)

Another expert mentioned the strong collaboration between the MPA and other
governmental entities in Singapore: “The MPA and governmental entities have the
same objective and purpose: to make Singapore efficient and business-friendly.
Singapore has under promised and over delivered – for all aspects of the public
service.” (S2017/03)

Another expert described the decision-making process between the MPA and other
governmental agencies: “The city is a truly great example of how to perfectly connect
all ministries together to take a common journey of reaching success for Singapore.
This starts from the MPA and goes back to the leadership position at each level. The
governmental institutions also provide easy accessibility to the highest level of
leadership and decision-making process, and this allows two-way communications
between industry players and key decision-makers within the Singapore
government.” (S2017/02)
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The proactive role described by the experts are consistent with the cluster facilitator
role in coordinating and facilitating several actors, their resources and their activites
to reach common objectives and goals (Instrup, 2010). MPA proactively seeks
feedback from industry stakeholders to improve the maritime regulatory environment.
An expert stated:
“The government willingness to listen to the industry and thereafter establish
initiatives or policy measures based on the feedback received from the industry, this
covers fiscal incentives i.e. tax regime, education and R&D. The governmental
communication channel includes the communication via the MPA, through the
Singapore Maritime Foundation as well as the Singapore Shipping Association. The
communications and industry interactions are done both formally and during informal
and industry networking sessions with continuous and constant flow of two-way
feedback session between the government and industry. There have been numerous
forums and events that provides multiple opportunities for industry stakeholders to
engage with the government.” (S2017/04)

There are several aspects to the regulatory environment, and these include the legal
system, labour market policy and business-government cooperation (Jakobsen et al.,
2003). In this specific area, an expert within the maritime legal sector said:
“Singapore also takes feedback from the industry very seriously and recently it
introduced insolvency law that model from the UK and US. This new law was
introduced as recently as May 2017. Another effort is a deliberate attempt to make
Singapore a hub for company restructuring. This will apply to all business though
shipping will benefit as the industry is seriously undergoing insolvency and
restructuring due to the prolonged downturn in the shipping market.” (S2017/07)

Regarding the legal system, in addition to having an established judiciary, MPA has
also facilitated the development of Singapore as an internationally recognised
location for maritime arbitration by incorporating Singapore as an arbitration location
in international standard shipping documents.
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Based on the feedback from the interviews, it appears that it is in the area of
business-government cooperation that MPA has performed particularly well.
Overall, if compared to the cluster organisations as illustrated by Ketels et al. in “The
Role of Cluster Organisations” (2012) as a bridge builder, MPA has been focusing on
the following areas:
a. The government gap, limiting interaction between firms and public bodies
b. The global market gap, limiting connections between cluster firms and global
markets

5.6.2 Other maritime organisations as cluster facilitators
The findings from the data gathering indicates two other organisations taking a key
role within the Singapore maritime cluster: the Singapore Maritime Foundation and
the Singapore Shipping Association. Both organisations play a significant role in
providing feedback and recommendations to the MPA and the other governmental
agencies regarding areas to make Singapore a competitive and attractive place to do
business. Both entities have taken active roles as cluster facilitators.

Singapore Maritime Foundation

The Singapore Maritime Foundation (SMF), established as a private sector-led body,
is considered both locally and internationally as a voice representing the maritime
industry in Singapore. Its members cover the different spectrums of the maritime
industry, and the Board of Directors consist of the top leaders of the maritime sector.
The Board is chaired by Mr Andreas Sohmen-Pao who is also the chairman of the
BW Group (a major international shipping and offshore group). The SMF takes on
the unique role of acting as a bridge between the Singapore Government and the
private sector in the maritime industry, and plays an active role in initiating ideas and
proposals to make Singapore into a premier International Maritime Centre.
“Industry associations play a very important role as the place for the exchange of
ideas, interactions between public and private entities – constant and continuous
feedback channels both ways. The industry associations, such as the SMF, were
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leading the initiatives on talent development, working closely with all stakeholders,
coordinating between industry needs, universities, developing incentive programs to
promote courses for the maritime industry with sufficient funding, scholarships.”
(S2017/04)

One of the SMF focus areas is an industry and public outreach program that includes
student outreach and maritime education and training. The SMF facilitates and
administers the establishment of scholarships sponsored by various maritime
industry partners to attract some of the best minds to the industry.

The Board of the SMF sets the direction of the industry promotion and initiatives, and
taps into the experience of members of the SMF Advisory Panel, which consists of
seasoned professionals and practitioners in the local and global maritime industry.

One of most significant achievements of the SMF in positioning Singapore as the
premier International Maritime Centre is its ability to be included in the world
renowned BIMCO time charter form (NYPE, 2015), incorporating the SMF logo
together with the international maritime bodies’ Association of Shipbrokers and
Agencies (ASBA) and The Baltic and International Maritime Council (BIMCO) (refer
to Appendix A).

The inclusion of Singapore as the place of arbitration in accordance with the
Arbitration Rules of the Singapore Chamber of Maritime Arbitration (SCMA) is a
significant recognition of Singapore’s position as a recognised maritime legal location
globally. The utilisation of the cluster’s heterogeneity provides access to a more
diverse knowledge compared to shipping entities in other clusters, which has
implications on the cluster’s growth (Menzel & Fornahl, 2010). The recognition of
Singapore within the same category as well-established international maritime legal
centres like London and New York increase its absorptive capacity, enables colocated firms to benefit and enables the cluster to grow.

This achievement was described by one of the experts in the following way:
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“The activities and roles undertaken include promoting Singapore as the place to
conduct business such as a dispute resolution centre, establishing the use of
Singapore Ship Sale Form, and positioning Singapore’s brand name in documents
used for international business such as the ASBA and BIMCO Time Charter
contract. This also includes the SMF logo for NYPE 2015 that is a charter party
document that reflects modern and current commercial practices and legal
developments for the maritime industry in a clearly worded, comprehensive and
balanced form.”(S2017/07)

The activities of the SMF are supported by a well-resourced team led by Singapore’s
maritime industry veteran Mr. David Chin in the role of Executive Director. Below is
an illustration of SMF’s structure:

Figure 33: Author’s illustration of SMF’s structure

The role undertaken by the SMF is unique; it continuously provides input and
feedback to the government to improve Singapore as a premier International
Maritime Centre.

One of the experts described how the role undertaken by the SMF is a highly
effective bridge and interface between the industry, MPA and other governmental
entities:
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“Organisations such as the SMF, which receives its budget from MPA, have the
capability to perform various projects, bringing people together not just for the
industry players but also the governmental bodies and ministry. The industry
associations are also accessible to anyone coming to Singapore.” (S2017/07)

According to the industry stakeholders that were involved in the research, SMF
clearly contributes to the success of the Singapore Maritime Cluster and has helped
in transforming it into a leading International Maritime Center. The SMF has
performed some of the key roles of a cluster organisation and a bridge builder by
closing the various gaps in the cluster as described by Ketels et al. (2012):
a. The education gap, limiting interaction between firms and education
organisations
b. The government gap, limiting interaction between firms and public bodies

5.6.3 Sector Association as a cluster facilitator

Singapore Shipping Association

The Singapore Shipping Association (SSA) represents a wide spectrum of shipping
companies and other business entities that are closely related in their activities to the
shipping sector. It is a national trade association formed to serve and promote the
interest of its members, and it also holds the additional role of enhancing the
competitiveness of Singapore in order to position it as an International Maritime
Centre.

Within its role of positioning Singapore as an IMC, the SSA has contributed to the
growth of the marine insurance sector. Through the initiatives of its members, the
SSA launched the Singapore War Risk Mutual, a marine insurance product that is
unique to such a young maritime nation, in order to benefit the ships operating the
Singapore Flag.
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One expert shared the following thoughts:
“The ability for the entire maritime industry to adapt and improve to make Singapore
competitive. For example, in areas where the MPA as a governmental body will not
be able to execute, the SSA as an industry association will work as a coherent and
strong team to take the necessary initiatives. One of the most recent initiatives
undertaken by the SSA is the introduction of the Singapore War Risk Mutual in 2014
and 2015. The idea was first mooted by the SSA with the aim of strengthening
Singapore’s offering in the marine insurance sector. It now joins the rank of other
maritime nations such as Greece and Norway in having its own dedicated war-risks
facility.” (S2017/11)

From the initial interviews and the comprehensive data gathering, the Singapore
industry perceives that the SSA has a significant role in working closely and
providing feedback to MPA and other government-related entities in making
Singapore competitive within the shipping sector. Below is the structure of the SSA
Council (derived from documentation including SSA annual reports from the years of
2012 to 2017). The structure consists of top leaders of shipping and shipping-related
companies in Singapore. The SSA has eight operational committees focusing on
different key elements or components of the Singapore maritime cluster (such as
marine fuel, as Singapore is the world largest ship bunkering port). The SSA Council
and the activities of the eight operational committees are supported by a fully
resourced SSA secretariat led by an Executive Director with twelve other support
staff who work full-time.
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Figure 34: Author’s illustration of SSA’s structure
(source : SSA Annual Reports, 2012-2017)
The output of SSA’s eight operational committees make a significant contribution by
submitting recommendations to the MPA and other government-related entities in
order to make Singapore competitive by removing impediments to the shipping
business.

One of the experts provided some insights:
“The SSA works very closely with the SMA (Singapore Maritime Academy) and the
SMF. Singapore is already number one but the people in these associations do not
rest on their laurels.” (S2016/07)
The recommendations made by SSA’s operational committees are taken seriously
by the MPA. By continuously receiving feedback and input from the SSA, through the
SSA Council or operational committees, MPA refines its policies or introduces new
policy measures or initiatives to make Singapore a competitive and attractive
location for shipping companies to expand their activities or to relocate to from other
countries.

This view is supported by another expert:
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“The SSA is working very closely with the MPA to provide industry inputs and
feedback with regards to the issues, challenges and opportunities within the industry.
The MPA will then develop new initiatives and programs from this feedback or
channel upwards to the relevant government ministries.” (S2016/09)

National trade associations tend to focus on making their members competitive, and
this can mean protecting their members from external competition. It is worth noting
that the President of the SSA, Mr. Esben Poulsson, is a non-native Singaporean and
a sizeable portion of the Council members are MNEs with corporate headquarters
outside of Singapore. Therefore, the SSA operates for the benefit of both indigenous
companies in Singapore and beyond, even though it has been established a national
trade association.

As SSA members represent all players of the shipping community in Singapore, the
feedback given to the MPA provide important contributions to policy measures that
are pro-business and that make Singapore an attractive location for both local
entities and international players.

The following statements from the interview participants reiterate the key role of the
SSA and other maritime industry associations in Singapore:
“Without them, communication will be scattered. The MPA is taking the association
very seriously and listens to them.” (S2017/01)
“These associations are driven by self-motivated and energetic leaders even though
it’s a non-paid job.” (S2017/02)
“The representatives or appointed holders in these associations are dominated by
non-Singaporeans who operate at highest level of professionalism.” (S2017/04)
“The SSA has taken a very active role, constantly informing and educating the
industry stakeholders. The SSA has been very visible, and no other countries have
similar organisations that are visible or proactive, not even in London.” (S2017/11)
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Figure 35 below illustrates the feedback loop from the SMF and the SSA to the
MPA’s Development unit for policy refinement and development in order to make
Singapore an attractive location for shipping companies.

Other governmental
bodies

Figure 35: Author’s illustration of the feedback loop from the SMF and the SSA to the
MPA’s Development unit

Overall, the SSA has performed several key roles of a Cluster Organisation including
that of a bridge builder, and has closed the following gaps, as described by Ketels et
al. (2012):
a. The government gap, limiting interaction between firms and public bodies
b. The firm-to-firm gap, limiting interaction among firms

5.7

Summary

This section consolidates the key findings of the secondary empirical data from
archival records and the data analysis from interviews, documentation and
observations. The primary data gathered from interviews strongly indicate that the
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role of cluster facilitators is to solicit input and feedback from the industry in order to
help the government to improve policies and to create the right conditions for
Singapore to become an attractive location for maritime businesses.
Important role of Cluster Facilitators
The findings from the data gathering indicate that the MPA’s Development unit, the
SSA and the SMF are active maritime cluster facilitators in Singapore with constant,
active communications and interactions between themselves. According to Ingstrup
(2010, p 28), cluster facilitators are defined as “one or more persons whose task is to
guide and coordinate several actors and their resources and activities to reach
common goals and objectives formed by the interest of internal and external
stakeholders.” Each of the three organisations has a different primary role: the MPA
is an industry regulator, the SSA is a National Trade Association and the SMF acts
as a bridge between the Government and the private sector. However, all three
organisations have a common goal: to improve Singapore’s competitiveness and to
further Singapore’s position as an International Maritime Centre.

This point was clearly mentioned by the interviewees.

An expert describes the cohesiveness of the different cluster facilitators working
coherently to further strengthen the maritime cluster:
“Industry associations keep the strength and cohesion of the entire cluster to remain
strong and to grow. It makes the maritime industry to be closely knit, organizing lots
of events, forums, for industry stakeholders to express their views and be heard.
Furthermore, the SSA has taken the important role of industry voice, especially on
regulatory matters and issues.” (S2017/08)

Another expert highlighted the importance of thinking internationally in order to be
recognised as an International Maritime Centre:
“The industry associations such as the SMF and the SSA have been very active in
the industry. Having foreigners leading these associations provide an international
perspective.” (S2017/05)
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The representatives or appointment holders in the SSA and SMF are dominated by
non-Singaporeans who hold senior positions in their own respective organisations.
This approach contributes to an international dimension in the policy making
process, as mentioned by one of the experts:
“In other countries, the industry associations could be perceived as promoting the
interest of the local maritime companies and hence the foreign entities may not feel
welcome to invest, or to grow.” (S2017/04)

The constant feedback between the cluster facilitators and within their own
stakeholder groups (as seen earlier in Figure 35) results in the refinement and
development of customised policy measures. These are introduced in a timely
manner and are implemented quickly and effectively. The communication and
coordination amongst the three different cluster facilitators to help refine and develop
new policy measures are illustrated in Figure 36.

Figure 36: Author’s illustration on the industry outreach and feedback loop

The present research suggests the three conditions observed in the findings about
the cluster facilitators in Singapore:
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a. The cluster facilitators work closely together and have at least one goal
that is common to them.
b. The cluster facilitators are well resourced.
c. The cluster facilitators have representatives or appointment holders
who are leading professionals from the private sector, while a sizable
portion of these professionals are non-Singaporean.

With regards to the feedback loop for policy formulation and implementation, an
expert who leads an organisation that provides legal services to other industries,
suggests that other sectors may not act with a similar approach, structure or intensity
when compared to the maritime sector of Singapore:
“It seems that no other industry in Singapore operates in the same way as maritime,
with regards to how the industry associations operate within the maritime sector.”
(S2017/07)

In comparison with other leading maritime cities in Asia, there seem to be some
differences. One expert said:
“The SMF is taking a unique role, good in attracting young generation. In Hong
Kong, the industry association is not paying enough attention, unlike the SSA.”
(S2017/08)

The combination of the three cluster facilitators to promote the growth of the
Singapore shipping sector, and to make Singapore an attractive and competitive
location for shipping companies has been proven to be effective, based on the
empirical data presented in this chapter. By combining their efforts towards a
common goal, the three cluster facilitators seems to have overcome the typical
challenges of cluster facilitators as identified by Instrup (2012, 2013), such as the
willingness to pool resources, to share knowledge and to take part in joint
cooperation. This key finding can be considered an important area for other regions
or cities to emulate.
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Singapore has succeeded from being a major hub port to becoming a leading
international maritime centre, with a significant growth in attracting international
shipping companies.

Among the top ship-owning countries in the world in 2015, four are European.
Greece, Germany, the UK and Norway comprise of 21.9% of the world fleet but this
is dominated by Greece, which has always been a pre-eminent ship owner nation.
Removing Greece from the picture decreases Europe’s dominance to 13.6%. In turn,
Asia has become a dominant region, with key players such as China, Japan and
Singapore (which alone holds a 23.3% share of the world fleet).

If the growth rate of the key players in Asia is taken into consideration, then
Singapore has surpassed China and Japan on all the three factors of ship owning,
ships under management and the size of the fleet controlled by shipowners in a
specific country. Furthermore, the ship owners in China and Japan are home-based
indigenous entities whereas Singapore’s growth is due to its ability to attract MNEs
from European countries. Singapore has managed to grow its fleet size significantly
since 2004, as measured by both ship owners and ship managers. Singapore’s
ability to increase its market share, in terms of the wold fleet share, over the past
decade is a testimony to its attractive policies. The numbers confirm that Singapore
holds a strong position in the market both commercially and operationally. The
cluster dynamics in Singapore have been strengthened with the cluster facilitators
working with the companies and government to upgrade all resources.
In early 2017, the MPA published a report called the International Maritime Centre
(IMC) 2030 Strategic Review which sets the direction for the future focus of the
Singapore maritime cluster. The IMC 2030 Advisory committee consists of more than
twenty maritime industry leaders worldwide (IMC 2030 Strategy Report, 2017). The
report recommends that the Singapore maritime cluster adopts the vision for
Singapore to become the Global Maritime Hub for Connectivity, Innovation and
Talent, and to be a centre of excellence for shipping, port, offshore and maritimerelated businesses.
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In the areas of innovation, talent and becoming a centre of excellence, this research
includes a qualitative assessment of the Norwegian Innovation Cluster Program to
evaluate the framework and cluster dynamics in Norway. Norway has transformed
itself from garnering its competitive strengths (in ship design, specialised ship
building, maritime equipment, maritime services, maritime operations and research)
to becoming a global maritime knowledge hub (Reve et al., 2011).
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6 Norwegian Innovation Clusters
The findings of the last chapter indicated the processes of how Singapore has
transformed to become a leading International Maritime Center (Jakobsen et al.,
2017; Xinhua-Baltic International Shipping Index Report). The IMC 2030 Strategy
Report shows the Singapore maritime cluster’s intention for cluster policy renewals,
with one key area to position itself as a leading centre for maritime innovation. This
research has been extended to include the case study of the Norwegian Innovation
Cluster in order to answer the third research question on how the Singapore
maritime cluster should position itself to be a leading centre for maritime innovation.
Norway is recognised as a globally leading cluster in the maritime industry, and
through cluster policy renewals, it has developed its maritime innovation at a high
speed (Fornahl & Hassink, 2017).

There are different approaches to the study of knowledge and innovation as driving
forces of regional development and growth. There is still a gap in understanding of
the underlying processes for the creation and dissemination of knowledge and
innovation that leads to development and growth at the cluster level (Werker &
Athreye, 2004). The research considers the case study method as appropriate as it
allows the researcher to retain the holistic and meaningful characteristic of a
phenomenon, such as the maturation of industries (Yin, 2009).

Norway was ranked as number one in maritime technology in all the publications of
the Leading Maritime Capitals of the World studies. This case study aims to explore
and evaluate how the dynamics of the maritime clusters in Norway function and aims
to examine the similarities and differences when compared to Singapore. It is
especially beneficial to identify the overall framework that allows Norway to be
ranked as the leading country in maritime technology and to see if there are models
or frameworks that could be relevant for Singapore.
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6.1 Results from Norwegian Innovation Cluster case study
This section is structured on the theoretical framework by the adapting the Jakobsen
et al. (2003) “Attracting the Winners” model, as described in Chapter 5. It also takes
into consideration the key findings from Chapter 5 with regards to the role of cluster
facilitators. The strength in maritime innovation depends on the interactions of
different actors, with key players including firms, university colleges and research
institutions (Fornahl & Hassink, 2017). This area will be further elaborated in this
section.

Public Policy Framework
Unlike Singapore, the Norwegian public policy framework is not focused on attracting
foreign entities. Instead, it focuses on increasing the competitiveness of the local
entities by investing in public research institutions, higher education, and
comprehensive research and innovation funding arrangements.

This was how one of the experts described the key objectives of public policy:
“The other thing is that the Norwegian government has never been concerned about
being attractive. They have been concerned about having a competitive policy
framework, but basically for the companies that are operating in Norway. Of course,
there have been a lot of foreign-owned companies, but that's primarily based on
acquisitions, not on green field investments.” (N2018/01)

On the other hand, the policy is considered transparent and applicable, to both the
local entities and the foreign entities:
“A level playing field is very important in Norway and we are concerned about not
discriminating foreign companies, but we have never had a strategy for attracting
companies.” (N2018/07)

This creates a positive result in a unique way with foreign entities acquiring local
entities in Norway, making them much larger. As described by the same expert:
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“But what we are seeing instead is that there have been a lot of small, medium sized
companies that have been bought by foreign companies, and then they have been
built up to become quite large companies, like for example, National Oilwell Varco,
that became, by far the largest drilling equipment company in the world.” (N2018/07)

The Norwegian government also solicits feedback from the industry when it
considers a need for new policy directions. An expert shared an experience in 2009
after the Lehman Brothers financial crisis when the shipping and other industries
were in a difficult situation:
“When the government wants to change, or set a direction, they are inviting the
industry to contribute, and, and what we did in Maritime 21, which is maybe one of
the projects which you could have a closer look at. That was, to interview the
industry and ask, what do you as an industry need for us to be the most competitive
country in the world in regard to maritime competence, and to be a leader export
country for maritime components, competence in the 21st century?” (N2018/13)

Figure 37 illustrates the high-level strategy from the MARITIM21. This was the
outcome after a committee, led by the industry, completed the task of soliciting
inputs from different stakeholders in Norway, through several workshops and
meetings. The expert, describing the intensity of the data gathering, said, “that was a
process involving maybe 500 companies and people. A lot of meetings.”(N2018/13)
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Figure 37: Strategy of MARITIM21
(Adapted from Maritime 21 report, 2016)
In addition to engagement with the industries, the public policy framework creates
the environment for application of new technologies to encourage smaller companies
to develop. The smaller companies continue to grow, including companies that have
been acquired by foreign entities, as described by another expert:
“It was a locally owned company by the Ulstein family that was bought by Rolls
Royce and invested heavily. So in that sense, I'm not really sure if it's been the
intentional strategy. I don't think so. But, it has at least worked in that way, that we
have had a very good environment for creating innovative technology, being very
innovative, and there have been a lot of small, medium-sized companies that have
grown with their own technology, then that have been bought by foreign entities.”
(N2018/02)
The Norwegian government’s approach has been perceived by several experts as
supportive and ensures a level playing field in the industry for both local and foreign
entities. It provides the necessary support for research and innovation but it is the
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industry that comes together to create the opportunities, as described by another
expert:
“We, we don’t wait for the government. We expect the government to help us to
remove the barriers we need to have removed to compete, and we also help, we
expect the government to ensure that the school system, the educational system and
the funding for the basic needs of research and education system is taken care of.
They should help to open doors, they should help to facilitate, but of course we have
to do the hard work ourselves.” (N2018/07)

Another expert considers the success has been due to strong collaboration among
the players within the eco-system in Norway, which has been facilitated by the
Norwegian government’s cluster program. This approach has resulted in
cohesiveness of different industries in Norway, and the different clusters working
together to generate new ideas or products and solutions. This was how one of the
experts described the collaboration:
“Maybe one of the most important effects of the cluster program has been cluster to
cluster collaboration.” (N2018/07)

Another expert concurred with this important observation on industry collaboration:
“They have stimulated collaboration and strengthened collaboration. But the really
added effect of the cluster programs has probably been in two areas, one is the
cluster to cluster, as I said, because the clusters are complimentary. Not just the
maritime clusters, but the different types of clusters. So different types of industrial
areas that they're operating in, have found things to collaborate about.” (N2018/09)

The expert elaborated further that the collaboration extended to universities and
public research institutions:
“The other is the linkages between the companies and the regional research and
education institutions. Probably most important there is that the companies have

161

either made their education research institutions stronger, or more relevant, or both,
through the collaboration.” (N2018/09)

The Norwegian cluster program was developed at three levels: the Arena was
programmed for the smaller and emerging local clusters; the Norwegian Centre of
Expertise (NCE), which was launched in 2006, for the more mature and larger
regional clusters; and the Global Centre of Expertise (GCE) for the top global
clusters in Norway (Fornahl & Hassink, 2017).

These cluster programs are administered by the governmental entity Innovation
Norway, and are co-funded with the industry for three, five and ten years (Reve &
Sasson, 2015) with two other governmental agencies: the Research Council of
Norway (RCN) and the Industrial Development Corporation of Norway (SIVA).

Figure 38: Author’s illusration of the Norwegian Innovation Cluster Governmental
Stakeholders

The strategic decisions regarding cluster programme development, involvement in
cluster projects, and monitoring of these projects are taken jointly by the three
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governmental agencies. Innovation Norway is part of Norway’s Ministry of Trade and
Industry, and SIVA was founded in 1968, with the aim of developing strong regional
and local industrial clusters by providing national infrastructure, investment and
knowledge networks and innovation centres. The Research Council of Norway
(RCN) takes on the role as the chief advisory body for the Norwegian government on
research policy issues and distributes about nine billion Norwegian Kroners
(estimated 1.2 billion United States Dollars) to promote innovation activities each
year.

Figure 39: Norwegian Innovation Cluster Development Program
(Adapted from Rotnes et al., 2017)

Innovation Norway has the operational role of managing the grants and contracts
awarded to the cluster organisations, which are the main beneficiaries of the cluster
program. Innovation Norway establishes the selection criteria to award the grants to
the cluster projects. Thus, it is a requirement that for a cluster to be granted an NCE
program, which is a five-year funding mechanism with an annual support of EUR500600 thousand, it needs to have a dedicated cluster organisation.
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Therefore, this reflects the important policy measures that encourage the industry
players within specific clusters to come together, and through this cluster
organisation, the smaller entities with limited resources can apply for funding by
working together. This is explained further in the next section.

Governmental funding for projects facilitated by the cluster organisation

The interviewer raised a question about the methods of receiving funding from the
governmental bodies.
Question: “Am I right to say then that some of the cluster members, if they form
together to do research or innovation work, they can separately request funding from
RCN (Research Council of Norway) directly?”

The expert responded:
“Yes. That's right. Because basically it works like this up to the kind of initial
development of new ideas, new concepts. Based on brainstorming workshops,
thematic workshops within a cluster, ten companies come together and say we
struggle with all this. There is a thing that we have to do something and move and
they start a kind of process to come up with some more conceptual study. This seem
to be the problem. This can be solved so and so. And then out of this kind of
conceptual study, this feasibility study, there might be some more direct business
ideas for we have to do some more proper research here. And then these three
companies and research organisations, they take this proposal out of the cluster and
go to the research council. And then if two companies say that here we see some
opportunity to urge our competence knowledge to follow that kind of what possible
business idea. Then they take this idea out of the cluster and go to innovation
Norway for kind of a proposal.” (N2018/06)

Further clarification was requested by the interviewer on the source of funding:

164

“So, they can still request for, okay one (company) in the research can go to the
research council, but if two or three companies have some proposal they can also
come to Innovation Norway for some funding?”

The expert confirmed this understanding:
“That is what we are really looking for. We see that when an investor funnel base
money to cluster communities, this is one of the targets, one of the indicators how
many new kinds of innovation projects or business-oriented projects spin out of this
cluster. That can be handled or supported through one of our schemes”.(N2018/06)

Further explanation was provided about the governmental emphasis on collaboration
among the industry players to further promote R&D projects and innovation through
the Norwegian Innovation Cluster program:
“Because Innovation of Norway … we have some rather heavy schemes of course.
For instance, one of them - one of the fields that we're working on where they have a
lot of money, is the scheme for environmental technology. And why we use these
clusters to try to come up with new ideas that we can develop further through
building from our scheme. And the same with the research council. So one of the
success indicators which is also discussed in the new evolution is do the clusters
come up with relatively more R&D innovation projects than other communities. We
would like to see a significant increase of innovation R&D projects from companies
within clusters compared to companies outside clusters.”(N2018/06)

The interviewer further probed about how innovation collaboration was being
encouraged in Norway within the cluster members:
“And for that, you are expecting more than one company working together right, not
individual companies, but it has to be at least two or three companies coming
together and appointing you?”

The expert reaffirmed how the policy measures and implementation supports this
idea:
165

“Yeah, but basically within the cluster, the process within a cluster, we say that there
should always be a partnership-based process. But if a single company through
these dialogues, through these activities within a cluster, come up and get the idea
of a new business proposal idea then it's also perfectly allowed, so that might be an
outcome as well. But we have some schemes that are based on innovation involving
more than one company. And then we also have a kind of a smaller scheme than
targeting clusters, it’s based on an annual competition.””.(N2018/06)

The expert expanded on the process for the funding:
“It's not big money but we can also provide clusters with that kind of a funding frame.
To stimulate to enhance collaborative innovation projects. That means that we kind
of based on competition say that okay, this blue maritime cluster you can get up 100
million Norwegian kroners. You can use this money for support of innovation projects
spinning out of your cluster. Requirement is that there should be at least two SMEs
involved. And then blue maritime cluster says that they have a process and use this
kind of reward or some incentive they can come up with, let's say five innovation
projects and then we say okay we accept this, so they have to get formally the
funding from Innovation Norway but kind of extra incentives to come up with that
innovative ideas.”(N2018/06)

The funding process to promote innovation through collaboration between the cluster
members is a good incentive for companies to work together and collaborate in the
development of an innovative solution. However, administration of the funding can
be bureaucratic and challenging. To understand how the funding is administered, the
interviewer asked:
“But what about when two or three companies come together? Let's say they have
an idea that they want to work together - they approach Innovation Norway. There
are three different companies. Then how do you control the disbursement of the
funding? For the per day hours for 1 million NOK? These three companies have a
project, let's say on new environmental technology, so they come to you and say this
is a good idea to work together. We will fund you 1 million NOK and then your own
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hours that you put in will be one of 2 million NOK. So that is less than 50%, but how
do you then disburse the funding or the 1 million because you are working or you are
interacting with three different companies?”

The expert’s explanation of how the funding is administered indicates the level of
trust between the companies, and the level of trust between the entities that provide
the funding and the companies that participate in the projects.
“I see what you mean. What we have is a possibility to allocate our funding to, let's
say, three different companies. But we also have another program scheme, it's
called the business network program, where we can support collaboration between
three or five or ten companies and then the companies come up with one of the
companies to be the administrator and then we put the money huddled by this
administrator. Then have to set up a joint project agreeing with the other companies
in what way I should provide with the money and hours. And then, basically, all the
costs, for instance hiring consultant's expertise, cost of running this joint project is
handled by the administrator company. And it works smoothly actually. But then
when we get these applications we check out the total budget, the contributions from
each of them, or the partners in the construction and, of course, their role of the
administrator. So we have models for handling these actually.””.(N2018/06)

Another expert who was responsible for Maritime Research and Development
shared a perspective on the active government support for the industry, in particular
for the maritime sector:
“Well, I mean, I would argue that the maritime cluster in Norway exists because of
business but it is certainly supported all the time very heavily by the government
because they see the maritime industry as one of the key industries for the country
which also is a difference to Germany. The maritime industry is not a key industry for
Germany so if you see which manager in Germany has access to our government at
the highest levels, it's not maritime. It's cars, yeah, automotive, that's a key industry
for Germany, not maritime. In Norway, that's different. I mean oil and gas, and
maritime - these are two of the main and most important industries in Norway. And
this is why government does everything they can to support these two and
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everything they can without being accused of anti-competitive behavior by other
countries, so according to the rules. These are, by the way, European rules that
Norway has to play with and it is broadly pushing money into research development
and innovation activities.” (N2018/08)

Another expert further expanded on the Government funding arrangement and
administration:
“And then we kind of the agreement set up … let's say using…. as an example we
started they were accepted into the NCE program last autumn and then we have
signed a five-year contract. Indicated the total funding day should be able to receive
from Innovation Norway you will find the period. Five million kroners each year and
then each year we give them this money for each one year. So, each year they must
first report how did this and the money from last year what came out of it, the result,
impact, effects. The numbers. And then we agree on what activities should we fund
next year. But based on this five-year general agreement. And actually, this is the
kind of NCE plan for the five years of this is the basic so it's about. So organized.
And this is the five years. These are the main strategic activities. Money allocated to
each and every one of them, the total funding. Like that and of course they have
received the funding from the first year.” (N2018/06)

Though the funding needs to be accountable to the parliament and auditors, there is
some flexibility provided if the actual spend differs from the business plan that was
submitted:
“If they (cluster organisation) during the first year find out we should let them spend
like more money on this instead of this, that's perfectly okay for us. And if they next
year come up as well, we have to renew this. We have to revise this. There's a new
challenge coming up saying that we have to explore a new opportunity then of
course we can adjust this. So we are not strictly following this. It's completely up to
the cluster to find the most relevant strategic activities for each one of the years, but
this is a framework.” (N2018/06)
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The Emerald Model was applied to the study of Norway as a knowledge-based
cluster (Reve et al., 2012) which focuses on Norway’s transition from a leader in the
maritime industry and a global knowledge hub, leading in maritime innovation
(Fornahl & Hassink, 2017). The researcher considers that using the Emerald Model
to evaluate the cluster dynamics provides a robust analysis when doing the
comparison and learnings for the Singapore maritime cluster.

6.1.1 Norway’s Cluster Dynamics using the Emerald Model
The Emerald model comes out of a large national study of industrial attractiveness in
Norway. It relies on numerous databases including the accounting database,
employee-employer matched database, ownership database, the innovation and R&D
database and the survey. In addition, the Reve et al. (2012) study uses data sources
that provide information about university student graduation, educational programs,
academic staff, academic publications, and patenting activity.

The Emerald Model consists of six dimensions for measuring the cluster strength
(Reve et al., 2012, p 3-8), and these are:

i.

Cluster Attractiveness

ii.

Education Attractiveness

iii.

Talent Attractiveness

iv.

R&D and Innovation Attractiveness

v.

Ownership Attractiveness

vi.

Environmental Attractiveness
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Figure 40: The Emerald Model
(Adapted from Reve & Sasson, 2012)

The surface of the hexagon indicates the possibilities for increase in the cluster
dynamics through public policy and potential decisions set for firms. It conceptualises
attractiveness as being six dimensional.

From a qualitative perspective, this research evaluates the Norwegian maritime
cluster dynamics derived from the interviews and from secondary data collection
using the six dimensions of the Emerald Model.

Cluster Attractiveness
The size and completeness of the cluster provide a critical mass for agglomeration
that will enable benefits to occur, as the cluster will attract knowledge workers to
alternative employment (Marshall, 1920) and will provide knowledge spillovers (Jaffe
et al., 2003; Frenken et al., 2007). The cluster will also provide assurance for
investors because of the better assessment of overall cluster strength and the higher
level of talent availability to conduct activities in the cluster (Reve et al., 2012).
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One of the experts shared his views on all services required by ship owners, which
are available in Norway:
“When I took my education, one of the professors he said it this way, that please
have in mind there students that when people ask why is Norway unique in shipping,
I think the reasons is that if you want to build a ship anywhere in the world and say
that I want everything to be delivered from the same country, not many countries are
able to say that I can deliver actually everything from my country. So, the fascinating
stuff here is that, exactly like you say, you can have all the hardware, all the
software, the people, the money, the companies, the finance, the bank, the legal,
education. And not only technical education but also economic, logistic, legal,
shipping, lawyers and everything. All of that has been kind of a national delivery. Yet
it’s not coming from one city alone, it is coming from the nation, it is not coming from
one geographical area alone, it is coming from the country.” (N2018/12)
The expert then expanded on why Norway has a comprehensive complement of
maritime stakeholders and service providers, including global leaders in maritime
finance:
“But the fact that all of them are located in Norway means that all of them need
financial services, which is why we have some of the strongest banks in this. All of
them will need legal advice, which is why we have an education system and the
companies to provide them. And that means that some of these service companies
and service suppliers are the ones really, we are working with all of them and that
means that we see the best and we have an opportunity to share the best practices.”
(N2018/12)

When asked about the critical mass for the maritime technology areas, another
expert provided similar insights:
“Find the people that are delivering services, the design, analytics, components,
systems, ships, whatever, shipyards, all the manufacturing processes and so on, the
capital, the sea marines … all those companies. The main purpose of those
companies would be to serve in a dynamic manner the ship owners.” (N2018/13)
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This view was re-affirmed by another expert leading a cluster organisation in the
South West Coast of Norway:
“I think there are two important things, and I probably already mentioned it. We need
to keep these clusters complete on the maritime industry ... We have a complete set
of industries.” (N2018/09)
Another expert shared the view on the completeness of the Norwegian cluster by
explaining that having DNV GL as the world’s largest classification society provides
assurance of asset safety and reliability for the maritime industry:
“All you might turn it around and that's important, we are a well sought-after player in
that cluster. And that maybe is another, I would argue, another possible ingredient
for such clusters that you have most if not all relevant stakeholders at this location.
And in Norway you have them. When you look at the maritime clusters, all
stakeholders are in Norway and to have a class society in your country in this
respect is certainly one element of having a strong maritime cluster. You look to
Singapore say, "oh they don't have a class society" so they need to do without.”
(N2018/11)

Education Attractiveness

Reve et al., (2012) affirm that investment in human capital is critical for an industry to
have the ability to successfully compete in its relevant market. Clusters are attractive
if they can productively channel knowledge of human capital in educational
institutions from the necessary basic knowledge to contribute to the industry.

An expert provides insight into how universities that are located within a cluster
merge to remain relevant for the cluster:

“That was a merger with two of the main universities here in this region. And they
both were partners of the cluster. But now they are one big entity. And we have a
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close collaboration with them in many activities. We have a bachelor thesis, and we
have master thesis with topics from this cluster, and one of my colleagues, she is
also being used as a mentor to all the students. And they are also involved in several
of our R&D projects. And also, the University of Bergen, which is also an important
partner of the cluster and have different research programs that we are involved in.
So, yeah.” (N2018/07)

While sharing his background, an expert described the Norwegian Technical
University (NTNU) where he studied which has a very strong engineering degree:
“So, on technical education in Norway that is strong, ..., and that University is also,
the name of the University today is NTNU. One of the core qualities of that University
is that they have a strong link between the industry needs and the professors and
what is being taught at schools. So, it’s not an academic driven, that in the sense
that ... the professors are the one deciding exactly what you should drill in,
continuously solving challenges that are real for this industry.” (N2018/12)

The expert further elaborated on how the university actively engages its students to
find solutions to the industry problems as part of its curriculum:
“So, instead of, instead of ... there is ... there is maybe ... first ... three study which is
kind of ... which is going i- depth in kind of mathematics, and, technology, and
physics and so on. But then is all the time, every week in all courses you have to
solve problems and you have to demonstrate a solution of a problem. So, problem
solving is something which you are facing from one day, day one, and that is
typically the genes of a good engineer.”(N2018/12)

Another expert stated that the Norwegian university education infrastructure is one of
the key attractions for industry:
“There are many ways, in particular in Norway, that the government is supporting the
use of these (educational) infrastructures. You enter into public-funded research
projects, particularly, which are helping academia and research institutes to do what
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industry believe is right. And to advance in larger groups on selected topics so they
are these research centers and the research centers of excellence in Norway that
will help bring together like-minded from industry. But the funding sort of goes to
academia to advance the skills and competencies so there's a strong flow of
government money into academia and into research institutes for the later benefit of
the industry. But industry is designing the programs in a sense that produce
graduates that have the necessary skills when they join the industry.” (N2018/04)

The expert then continued his perspective of why this approach fits the Norwegian
model when the universities work closely with the ship owners:
“And also, because many of the players being ship owners have actually no
innovation capability, or very little, and they count on the innovation ability of other
stakeholders. Principally, they supply us the yard and the class. But that might be a
specialty in our maritime industry because of the very special setup and I believe
every time you discuss maritime clusters, the very special setup of our university
must be considered.”(N2018/04)

The expert then elaborated on how the industry also supports the university by
sponsoring professors:
“We have an agreement with NTNU, a special agreement which permits us to
sponsor a number of full and adjunct professors for a five-year period and that is a
very direct sort of sponsoring. It is essentially paying the salary of the
professors.”(N2018/04)

When asked if the university sponsorship involves paying the fees of PhD students
or paying the salaries of professors in Universities, the expert responded:
“You could do both, or maybe in combination, or maybe you can do just one. It
depends on a company's preference, but it means that we sort of guide the
university in doing things that are of interest to us and that also strengthens the
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cluster. As you know, money makes the world go around, and if the industry
company is in that cluster, if they pay the other members to do what is useful and if
they have the capacity to do so, then that works. As I said, have the framework to
work together. That's most important.”(N2018/04)

The innovative output of a location depends on the university-industry linkages, and
this prompted the researcher to ask one of the experts how the universities ensure
their graduates have the necessary skillsets to join the industry upon graduation:

“Yeah. Last semester another colleague was mentoring the group of students when
they did this bachelor thesis. He described several different topics of which our
cluster partners are involved in. That was the starting point for them to choose what
kind of subject they should write the master thesis on. I know, so. And one day I
selected for her the topic for their master thesis. He was also guiding them along in
the way. And, at the end, he was also part of a panel whenever evaluating different
theses. And he was involved in the whole process. Now, this semester, my
colleague, she was in Bergen now in January and together with both GCE Subsea
and NCE Seafood innovation presented the cluster, presented different innovation
projects going on in the cluster for the students to find out if this was of relevance for
them. And after her presentations they made this You Tube video, so that even more
students could get some insights about our cluster. And that's resulted in different
connections towards students. I think there are ... No, there are approximately ten
different theses on subjects related to our cluster.” (N2018/04)
Another expert further describes the proactive approach of the cluster in engaging
with the universities:

“That's important. That's very important. So again, to make it local in the Oslofjord
area, we are working together with three universities. It is Torge’s BI. It is a local
University, which is located south of Oslo, which is called the University of Southeast
Norway. And then we are also involved towards the University for Architects because
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they are engaged in development of man to machine interface for ships and
navigation bridges on ships. They have worked with Ulstein on that.” (N2018/13)

Talent Attractiveness
Firms increase the overall technological activities in a location which can attract
global talent (Khrisna and Sha, 2015), and locations that provide large benefits by
acting as centres for productivity, knowledge and innovation are able to attract
companies and talent globally (Jakobsen et al., 2017). This reflects the importance
for a cluster to make the overall location attractive.

For the maritime sector in Norway, one of the experts stated that it has been able to
attract talent to the sector from other land-based industries and from investors who
want to acquire talent through company acquisitions. He described the following:
“I would more call it foreign investors and so on rather than foreign companies. I
mean foreign companies are setting up, if you think, like Rolls Royce. Rolls Royce
marine today - they have one of the strongest development groups in Norway. A
company like Wartsila, they have two or three of the strongest development groups
in Norway in electrical power and battery technology and so on. ... Companies like
ABB, they have a big development group… the same with Siemens on power
electrics and so on. So, so several of these big international companies,
manufacturing companies, in design engineering companies have a big base in
Norway. And I think, that is because they find access to qualified people. It’s not
because they want to have a high number of people but because they want to have
sharp brains that can challenge ... the truth of reality and the educational system in
Norway is very attractive for good candidates from other countries. There are several
taking PhDs in Norway, probably more foreigners taking PhDs in Norway now
funded by the Norwegian government or by Norwegian industry than there are
Norwegian students.” (N2018/12)
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On Norway’s ability to attract foreign talent, an expert described the situation when
there were two technical universities in a cluster facing challenges because they are
too small:
“They found this to be too small. Well, both universities, as well as the city as such,
but we got some professors applying from abroad. And they got the position. But the
point was that we want these professors to stay for quite some time. We pay their
kind of development, and then we want them to stay for some time to get the
benefit.” (M2018/10)

R&D and Innovation Attractiveness
Firms focus on investing in R&D activities in a cluster if the local environment
actively promotes various forms of local R&D collaboration (Lee, 2009). A firm’s
location decision for R&D and innovation activities also depends on knowledge
creation and innovation in a cluster that has established channels of communication
for such activities (Bathelt et al., 2014) and there are linkages with other actors in
public and private institutional networks (Shaw, 1991).

The level of activity for both the government and the industry in innovative projects,
can be related to the eagerness to participate in pilot projects, as described by one
of the experts:
“They are interested because they see that part of the program is running pilots. And
if you are going to run a program like this, you need pilots to demonstrate things.
You need to have running pilots that you can get a look into the possibilities and the
challenges and then take out some results from. And what happens in these
meetings is that, when we have an idea of a pilot, it's presented by the owner of a
pilot, and that owner should not be the individual, it should be one of the participants.
So they have an idea, it is presented for the whole audience. That means all the
participants from the companies and the observers for the authorities, and then it is
selected. And then different players, or different companies that are attending the
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Green Coastal Shipping program, they could say "Yes, we want to participate in this
pilot." (N2018/11)

The expert then described that industries were attracted to Norway because it gets
them closer to innovation through participation and knowledge spillover within the
ecosystem. The expert explained:

“And when they participate in the pilot, then they learn a lot. If this pilot, for example,
if this pilot is about hydrogen, using hydrogen on a ferry, then there are several of
those participants that have been looking into hydrogen, but I don't know enough
about it. So they say "Okay, we want to participate in this pilot because we want to
learn more about hydrogen," as an example. Or batteries, or energy, or whatever it
is.”(N2018/11)

This innovation can be applicable to new ships and current assets through applied
research, which generates interest from different players and new entrants to the
maritime cluster:
“Yeah, but, for example, if you look at some of the things that are happening in the
offshore fleet, then they see that, "Okay, if we take this technology on board, and we
take this technology on board our vessels, then we get an advantage because we
know that in the future there will be requirements for environmental friendly vessels,"
so to say. And, "okay, by participating here, we could learn more about what type of
vessels we should build next year. …. for example, they have done that. So the pilot
is a really good example of that. Then they have said that, "Okay, we are building a
new vessel, now, based on what we found out in the Green Coastal Shipping
program pilot," and then they get an advantage when they get out to the market with
this, because they see that the market is requiring such vessels in the future now.
And we have it already, we have it built in one year or something. Just as an
example.” (N2018/12)

Another expert explained that the innovative environment is due to informal
communications between different stakeholders in the overall shipping value chain.
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Norway has a culture of direct communication between different stakeholders, with
small power distance. Figure 41 is an illustration of four different stakeholders with
an end customer (the ship owner). There is direct interaction in between the ship
yards that build the vessel, the designers of the ships, and the marine equipment
players, all of which are critical components in the value chain.

Figure 41: Innovation attractiveness for ship building
(Author’s illustration from interviews and documentation review)

Ownership Attractiveness
As mentioned in the earlier section, Norway’s approach to business ownership is to
provide a level playing field for local and foreign entities and a clear and transparent
policy for foreign entities when acquiring Norwegian companies. As described by one
of the experts:
“A level playing field is very important in Norway and we are concerned about not
discriminating against foreign companies, but we have never had a strategy for
attracting companies.” (N2018/07)
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Norway’s ownership attractiveness can be reflected in the interest of foreign entities
purchasing Norwegian-owned businesses and, thereafter, continuing to finance their
activities. This was clearly explained by one of the experts:

“……there have been a lot of small, medium sized companies that have been bought
by foreign companies, and then they have been built up to become quite large
companies, like for example, National Oilwell Varco, that became by far the largest
drilling equipment company in the world.” (N2018/07)
Similar views were stated by another expert about Norway’s ability to attract
competent capital through foreign acquisition of Norwegian entities:
“Instead of taking the technology out of the country, the foreign company has
invested heavily in technology development in Norway.” (N2018/06)
The attractiveness of ownership within the Norwegian maritime cluster did not only
result in attracting foreign entities, but also resulted in the establishment of new local
businesses by employees of local shipping companies. This is how one of the
experts described the process:
“Most of the seafarers and those working with offshore oil and gas, they are working
part of the time at sea, and then they are at home. And when they are at home, ok
maybe they will use a few years to build their homes and things like that but then
they, they want to do something else and so all these people, they spend
tremendous amount of time being at home doing nothing or being available for
something. So, most of them will try to have their own activity, maybe starting their
own company that they can do on the time they are not sailing. They, they would try
to have a second business or a third business.” (N2018/12)
The environment for business ownership was more appealing than having income as
an employee, as explained by the expert below:
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“But many of them are not happy doing nothing. They want to create something else
that can create a more stable income than the salary that they are getting provided
with by the company.” (N2018/12)

The same expert re-iterated that new businesses established by innovative
entrepreneurs are not just in major metropolis areas in Norway but also in smaller
cities:
“But you have maybe as many as 20 new start-ups in that city every year. And 20
new start-ups, where there are, I’m not sure a few thousand inhabitants, maybe, in
total.” (N2018/12)

Furthermore, another expert explained that the business environment in Norway
promotes the establishment of new entities, unlike in Singapore where the focus is
on attracting MNEs.
“I think that's also quite different from Singapore. I think they struggle much more
with entrepreneurship than we do in Norway. Particularly in the technology-based
industries, there are lots of new ventures that come from experienced managers and
specialists in the companies that go out and build up their own company.”(N2018/08)

Environmental Attractiveness
The ability to meet tomorrow’s environmental requirements will be a significant factor
in the sustainability and future success of a cluster (Reve et al., 2012). Major
industry players see the need to focus and invest on reducing harmful emissions and
pollutants in order to meet regulatory requirements and global environmental
challenges, and to meet the expectations of their stakeholders and customers.

For the Norwegian Maritime Cluster, the focus on the environment is stated clearly in
the MARITIM21 vision: “Norway in 2020: The most attractive location for global,
knowledge based and environmentally robust maritime business”.
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The focus on the environment is also demonstrated by the active involvement of
various stakeholders in the Green Coastal Shipping Program. This was re-iterated by
one of the experts:
“But then it's also like the Ministry of Environment and Sjøfartsdirektoratet, they also,
so to say, research projects. They also look into new things. This guy called Sven
Ingolftrald, who I have mentioned earlier, who is responsible for ... who's in Klima- og
miljødepartementet, the Ministry of Environment, he is also doing new things, so to
say. So he's also starting projects that are really related to research. And that's what
we try to understand when I said we did this funding mapping, because
Sjøfartsdirektoratet, the Norwegian Maritime Authorities, they are getting their
funding for what they are doing on the environmental side, they're getting from
Nærings and fiskeriedepartementet, the Ministry of Business, so to say, and
fisheries.” (N2018/11)

Another expert described the mind-set of the Norwegian stakeholders who focus on
the environment:
“If you have a ferry on the main fjord, then it's the state government that is the
owner. And they decided they were going to support the environmental policy of the
Norwegian government. So, they pushed very hard for having environmental-friendly
ferries for those that were going to kind of operate that route. And he invited in
industry companies and a couple of ministries or ministers to Hovik. Yeah, of course,
there had been talks in advance, but the point was to establish kind of a corporation
program where industry and the public sector could look into environmental-friendly
solutions for domestic trade.” (N2018/04)

The expert continued to describe the positive outcome of the environment focus
which translated into an innovative project:
“How this works is that we establish pilot project. So typically, an owner won't ... Let's
say he wants to ... I will very much like to see what are the opportunities of having a
very environmentally-friendly live fish carrier, just to take an example. We have NOx
fund, and we have something we call ENOVA, which is a public organisation funding
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environmental-friendly developments. When this pilot project has developed to a
certain stage, then they turn to the public-sector funding organisations. Well, they get
feedback on how much of this development, this extra cost, could be supported by
such public funding. And then they make their business case. And if it's feasible,
they go for it. And if it's not, they don't go for it.” (N2018/04)

Another expert stated that the environmental attractiveness of Norway is made more
tangible for the maritime sector when funding is allocated directly from environmental
taxes imposed on vessels operating in Norwegian waters.
“And then I'm talking about the NOx fund, which I think is also a very good example.
The government decided, well we want an NOx tax. We want to get rid of these NOx
emissions, and all kind of sectors should be covered. But when you pay a tax, the
tax just goes to the government. Then this money could be applied for social security
or something else. The maritime industry, through the Maritime Forum by the way,
realized that, "Well, this is not actually a very good idea because the shipping
industry will pay a lot of money, but they won't get anything back.” We put forward
the idea that the money paid by shipping should go into a separate fund, and the
money should be paid back to the industry sector, the maritime industry sector, to
promote environmental-friendly solutions.” (N2018/09)
Another one of the experts shared the Norwegian government’s unfavourable view of
the oil and gas industry, viewing it as a non-environmentally-friendly:
“And the other thing is, of course, that we are able to keep close the good
cooperation, I would say, between the public and the private sector because, I mean,
what we are experiencing now is that the oil and gas industry in Norway is now kind
of slow. The government doesn't look upon that as very fancy. It's a polluting industry
and so on. They are not that much in favour of being related to the oil and gas
industry.” (2018/04)

Another expert provided insights about funding to promote innovation in environmental
technology:
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“Because for Innovation Norway, we have some rather heavy schemes, of course. For
instance, one of them, one of the fields that we're working on where they have a lot of
money, is the scheme for environmental technology. And why we use these clusters
to try to come up with new ideas that we can develop further through building from our
scheme. And the same with the research council. One of the success indicators, which
are also discussed in the new evolution, is do the clusters come up with relatively more
R&D innovation projects than other communities. We would like to see a significant
increase in innovation R&D projects from companies within clusters compared to
companies outside clusters.” (N2018/06)
The cluster dynamics in Norway are steered towards an outcome that is steeped in
technology, R&D, innovation, and with a strong emphasis on the environment. These
are made possible with investments in higher education and with the presence of
strong research institutions working closely with the industry. The proceeding section
discusses the activities of the Cluster Organisation that facilitate collaboration in
between all stakeholders, which in return, further strengthens the cluster dynamics.

6.1.2 Role of the Cluster Organisation

The cluster organisation is industry-led and consists of five to ten full-time staff. For
the NCE Maritime Cleantech Cluster and the GCE Subsea Cluster, the Cluster
Managers (with designations of Chief Executive Officer or Managing Director) are
supported by a Research & Development (R&D) Manager, a Communications or
Business Development Manager, and several project managers. The funding
provided to the cluster organisations are for the following activities:

a. General cluster development: this includes providing basic services to the
members within the cluster, providing networking activities and providing
general information about the cluster.
b. Knowledge collaboration: this includes establishing collaboration in between
knowledge providers such as universities and R&D institutions and members
of the cluster.
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c. Innovation collaboration: this includes taking an active role in facilitating
Research and Development and Innovation (R&D&I) projects involving cluster
members or facilitating dissemination of technology to the cluster innovative
projects.
d. Cluster to cluster collaboration: this includes initiating and facilitating
collaboration between members of a cluster with other related clusters.

The cluster organisation requests for grants from Innovation Norway to finance these
activities. Innovation Norway funds up to 50 per cent of the total cost for the
approved activities. The remaining amount is required by the members of the cluster,
not necessarily to be contributed in cash but perhaps in hourly rates for the time
spent as part of the project, or in direct expenses (Rotnes et al., 2017). Contribution
by members are recorded and reported by the cluster organisation.

In addition to the grants provided through Innovation Norway, the cluster
organisations may request other governmental agencies for funding of collaborative
innovation projects. The members within each cluster are large entities and small
and medium enterprises (SMEs). The smaller entities may not have the resources,
knowledge or expertise to request funding for innovative projects on their own, but
they may collaborate with other SMEs. The facilitation and administration
requirements upon application of funding for collaborative projects among members
within the cluster is done by the cluster organisation. The activities provided by the
cluster organisation create the possibilities and opportunities for SMEs to establish
innovative projects, which would have most likely been impossible without the
assistance of the cluster organisation.

The cluster organisation also works closely with universities by arranging for
internships in member companies or by providing mentors to the students for their
final year bachelor’s and master’s thesis projects. Furthermore, the cluster
organisations raise awareness of the industry amongst university students by visiting
the universities and talking about the cluster and the ongoing innovation projects in
order to gain the interest of the students.

185

The cluster organisations need to report their activities to Innovation Norway
annually. The areas to be reported involve collaboration and innovation performance
targets such as:
a. number of cluster to cluster projects
b. number of cluster projects with research institutions
c. number of new collaborations between companies within the same cluster
d. number of new innovative collaborating projects (more than two companies
working together)

A separate governmental body, Statistics Norway, conducts surveys on the
performance of companies within the clusters by using several quantifiable
dimensions, which helps to quantify the economic outcome from participation in the
cluster program.

Steering the Cluster Towards New Opportunities

The cluster organisation can steer the capabilities of its cluster members towards
new opportunities. This strategic shift was demonstrated by the GCE Subsea
Cluster, which leveraged on the sector-strong capabilities in underwater technology
within the oil and gas sector in order to pursue new opportunities in another related
sector. One of the experts shared their experience regarding this incident which
happened after the significant drop in oil price in 2014, resulting in much lower
business activities within the oil and gas sector:
“We had to do something. What should we do? We did a huge strategy. We said that
well, is this a paradigm shift? We know a lot about underwater technology. We learn
it from production of oil and gas. Now we can take this knowledge and we can use it
and port it to other related industries. Related industries have some commonalities,
similarities and so forth, like the ocean industries. By doing that, we are expanding
the market and the potential for growth for this industry, but of course it takes some
effort to do a thing like that. That was basically the change in strategy for the cluster.”
(N2018/03)
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The strategic shift in the cluster was led by the cluster organisation, and the expert
further described the process:
“We had done about more than 100 meetings with 70 companies, the most important
companies in Norway. We worked with them and we stretched up this strategy. This
was in autumn 2014 and spring 2015, so it was quite early. At that stage, most
people were waiting for the oil price to come back, but they said, "No, no, no. We
have to do something." We were an early mover here.” (N2018/04)

The cluster organisation undertook a leadership role to steer the cluster towards new
opportunities to mitigate the drop in work within the Norwegian continental shelf:
“We had to find new markets within the oil and gas and we had to find new markets
beyond oil and gas, both national markets and international markets. That was the
change, huge change.” (N2018/04)

The expert further elaborated on the process of offering their capabilities to new
markets and related sectors:

“To do that, we had to also lower our cost because when the oil price is $40, $50, the
oil companies won't buy at the same price what they bought when it was $120, so
we have to make cheaper versions of technology products but still as good, so we
have to become more efficient. So, we did many projects to lower the cost but still
produce what was needed in the market. We needed to do that to still be able to
deliver in the oil and gas industry, but also when we were penetrating new markets,
we needed products which were economically sustainable in those markets. The fish
farming industry didn't have that much money, so we needed products on a totally
different channel. That was what we did.” (N2018/04)

The expert subsequently provided a good example of how the oil and gas subsea
cluster collaborated with the seafood cluster to identify new opportunities:
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“What we also did is we set up these scale-up programs, or crossover programs,
because we said that, okay, to help oil and gas subsea companies to enter the
seafood farming market, you can't do it like this. We set up a project, free for
everyone to participate. We financed it and we invited all the subsea companies. We
took them to a seafood farm, and the seafood farm people told them about the
industry. They told them about their challenges in the industry, and we narrowed it
down to also identifying which one of all these challenges can be solved by the
subsea industry, to help them set the contracts.” (N2018/04)

The expert further elaborated on areas that the oil and gas subsea cluster identified,
such as the offshore renewables sector, which could capitalise and make use of their
knowledge:
“This year, we're planning to do the same, but now we're going to do it towards
offshore renewables, from oil and gas to offshore renewables, because I'm showing
you down here there's a lot of opportunities. If you look into offshore renewables, all
these are areas within subsea oil and gas that are also relevant for offshore
renewables”. (N2018/04)

The transition to target related industries also requires the cluster to change its cost
structure to suit the business-operating environment in other clusters, such as
seafood. Different elements of the maritime and ocean-related clusters have different
business drivers and operating-cost conditions. The same expert explained the
process to transform the products and solutions serving one cluster to anoter related
cluster:
“The oil and gas industry was a huge force for bringing this into the subsea
companies. Still also, if we wanted to penetrate the seafood market industry, that's
not as rich an industry as the oil and gas. We also had to make cheaper products. Of
course we want to keep the quality up but just produce it more efficiently and reduce
the price. But we also started making more light products, light versions, because
traditionally the subsea industry had made equipment meant to go down maybe 400
meters. Totally dark, totally cold, high pressure, and so forth. Now, we were making
products for the surface, just underneath the surface, like seafood farmers maybe
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down to 50 meters. That had different challenges because there you have the
photosynthesis, so you are growing more. Down in the total darkness, hardly
anything is growing there like algae and things like that. Up in the surface, we had
the sun coming down. That's growing a lot of things, so some new challenges too.
We had to then make ... Dig into the technology. Special digitalization with robotics,
the sensors and also materials.” (N2018/04)

The cluster to cluster collaborations were not limited to within the Norwegian
borders. A competent cluster manager can create learning opportunities and
collaboration with leading clusters outside of Norway as well. The expert further
described this process when it collaborated with a German cluster within the area of
digitalisation:
“We looked into this, and also it was a preparation for your own maturity as an
organisation. How should I meet this digitalization? Most companies think they're
quite clever and most of them are of course, but you have to find out exactly how
clear am I exactly to be able to meet the digitalization in an optimal way on the right
level? We did self-assessment there. We brought these companies together to learn
from each other and from this German cluster. The basic thing was to be more clever
in the digitalization, and see what you can see, how you can use it, to be more
efficient, produce more to a lower cost. That was another project we did.” (N2018/04)

Members within a cluster will benefit from having a capable cluster manager
because the funding for planning and conducting these activities are managed by the
cluster organisation:
“All this is for free for the companies participating. We are financing it, so we are
doing it from the money we have ourselves as a cluster, and also, we apply for new
money. We can apply from the Innovation Norway, Research Council and things like
that. We very often do that, so we're quite good in doing these applications, so it
becomes free for all companies to participate. We set up the projects and we
organize for it. We facilitate it. We just invite them. It's free and easy for them to
participate but they learn a lot, all for free”. (N2018/04)
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The expert shared the results of the survey carried out among its members. There
was a significant shift in business activities from oil and gas to seafood farming and
then offshore renewables when the cluster manager made a strategic shift in focus
to target opportunities outside the oil and gas sector in 2014.

The process of shifting focus was bottom-up, and not top-down. The expert further
shared his views when he was asked the following:
“Which cluster organisation is part of the industry? In Singapore, for example, it's a
lot more top-down, driven purely by or mainly by the government. My question to you
then is how in Norway do the other stakeholders, like the government and research
institutions, play a role when you move from subsea oil and gas into others?”

The expert provided an interesting response, as the government had a limited role in
influencing the cluster direction:
“That's a good question. I will say here that the cluster organisation is the driving
organisation in this. As an example again, this theory of ocean industry was, in a
way, the cluster's idea. We had to convince the industry back in 2014 and '15
because at that time, the industry was waiting for the oil price to come back to the
high level. "This has happened before. You just have to wait, and it will come back,"
but then time went on. It didn't come back, so they had to do something. This is
driven mainly by the cluster but again, the cluster is run by the industry. The board in
the clusters are ... My board are six companies, small and big, one R&D institution
and that's it. The government is not there. They have a kind of ... What we call
observer position on the board, but that means that they are not allowed to vote.
They're just observing it.”( (N2018/04)

The expert further explained that the overall strategic process of the cluster was
driven by the industry, and not top-down by the government as in the Singapore
model. Norway also benefits from having leading academics such as Professor
Torger Reve working closely with the industry on cluster strategy, as stated by the
expert:
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“It's run by the industry, so the industry and then the cluster organisation is driving
this. This thinking has a lot of support from Professor Torger Reve, who is the leader
in the cluster thinking in Norway, and also our link to MIT and to Michael Porter and
everything. That's support we need and we couldn't do without. We have a very good
and close collaboration with them and that's good. The development and the thinking
is driven from there and the clusters. The government, like Innovation Norway, they
are clever and they don't disagree, but they're not the major force. They are more
occupied with running the clusters and have them ... In a way, force them to deliver
what they are financing.”(N2018/04)

Benefits of Participating in the Cluster Program

The benefit derived by entities within the cluster is very much dependent on their
level of involvement and their participation in the cluster projects (Jakobsen &
Rotnes, 2012). From the survey conducted in the study, the data suggested, “the
positive effects resulting from the activities in the project are strongest for those
actors that have participated the most” (Jakobsen & Rotnes, 2012, p 19).

One of the experts, who was a participant in one of the clusters, described the
perspective of a participating company:
“Our participation has been up for consideration on a yearly basis and if we are
going to maintain our partnership and prolong our partnership that we have in GCE
Sub Sea and also, involvements in other clusters. So, we need, how I say..
proactively seek and find benefits for us. My experience from the first two years in
the cluster program, we had a more passive or sleeping role, we didn’t participate in
many of the meetings, conferences or discussions. Neither did we promote
ourselves and invited to the cluster and its companies. While, in the latest two to
three years we were more structured in how we can benefit from it with the higher
return on investments and yearly contribution in the funding.” (N2018/07)
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The Cluster Organisations in Norway managed to generate benefits for the members
within the cluster by focussing on collaboration activities. The activities involved all
the three roles as described by Instrup (2012, 2013), including the framework setting
facilitation role, the project facilitation role and the all-round facilitation role. The
analysis from the interviews and the documentation indicate that the Cluster
Organisations take an active role on the performance of the entire cluster. The
government support was provided through the Norwegian Innovation Cluster
programme, depending on the initiatives and efforts made by the Cluster
Organisation. The Cluster Organisations also work closely with the Universities and
Research Instituions which will be discussed in the next section.

6.1.3 Universities and Research Institutions
The Norwegian University of Science and Technology (NTNU) is Norway’s leading
university with a focus on Science and Technology. Its main campus is in Trondheim
with smaller campuses in Aalesund and Gjovik. The NTNU is also the largest
university in Norway with more than forty thousand students in 2017 and its own
maritime research institution. The NTNU Institute for Marine Technology is within
close proximity of NTNU and has several advanced research facilities such as the
Centre for Ocean Space (CeSOS) and SINTEF, Scandinavia’s largest independent
research institute and one of the largest contract research organisations in Europe
(Reve et al., 2012).

The universities work closely with the industries. The university in Aalesund (NTNU),
Department of Ocean Operations and Civil Engineering, requires all the Bachelor
and Master theses to be based on the needs of the industry, in particular the painpoints or challenges of a company, even if the company is not sponsoring the
students’ education. This is highlighted by one of the experts as follows:
“They have a problem, they have a challenge, can one of your master’s students, or
Bachelor students, look into...” (N2018/02).

The expert further elaborated on this when being probed during the interview on the
challenges faced by the industry:
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“Yeah. The thesis, and you are the student, you are now going to look into
something and then we can discuss what will happen because of this decision. This
sounds very easy, but then all supervisors need to have an interface with
companies. That is a benefit, just because of this. If you don't have, you have to get
it and you have to be out talking with people so this is about interaction, it is not
about decisions. You have to find the mechanism to support the interactive way of
doing business.” (N2018/02)

This system not only provides the students with a good understanding of the industry
dynamics and challenges, but puts the expectation of the lecturers and supervisors
of the students’ theses to understand the actual industry situation, so they can
provide the appropriate professional supervision. The professors in the universities
who do not have practical experience are required to spend one day every week with
the different companies within the cluster to gain hands-on knowledge about how the
companies operate and understand the challenges the industry faces.

As the universities are well versed with the industry development, they support
industry-oriented research. In Norway, the universities could effectively apply the
Triple Helix approach in working closely with the industries and government (Reve &
Sasson, 2015).
The NTNU’s main campus in Trondheim is located in the central part of Norway,
quite a distance from the different maritime clusters located on the Southwest coast
of Norway or Oslo in the south. However, it collaborates with industries located in the
clusters outside its own region and the feedback from experts indicates the
effectiveness of knowledge transfer, despite the distance.

This finding is consistent with Ponds et al.’s (2010) research findings that universityindustry collaboration is not limited to a region but also takes place over longer
distances. The authors applied a model of an extended knowledge production
function to regions in Netherlands to show that the influence of academic university
research is not limited to a geographical proximity. University-industry collaboration
for industries located in different regions is common.
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One of the experts provided his strong views of the extensive focus in Norway on
maritime research and education:
“And that's why I was asking this. When you look to Norway, you have a very strong
university of technology and well established, sort of long known for creating highly
educated people, worldwide acceptance and you also have a very large research
institute that is also well known and accepted. And I mean these are two, I believe,
important ingredients for the Norwegian Maritime clusters or the Norwegian industry
clusters. You also mentioned the aquaculture cluster. Same thing that they're both
using the same pillars. They are both using the NTNU and the SINTEF as parts of
their cluster.” (N2018/08)
The expert made some comparisons with another large maritime nation in Europe:
“And here comes, I believe a very significant difference to Hamburg. We also have a
research institute in Hamburg and we also have a university in Hamburg, but they
are one of many because of the size of the country. Norway, you only have one
research institute and you only have one technical university. It doesn't make sense
to have more. But it also means you can focus all your efforts onto this one entity.

Same with SINTEF, I mean there's, as far as I know, there is no competitor to
SINTEF. This is a huge government-controlled research organisation, you don't have
that single entity in Germany because you have many research organisations, many
research institutes in Germany just because our country is bigger. And if you would
go to the other places. If you would go to, I would assume, if you go to France, if you
go to the UK, if you go to Italy I mean, it's sort of the same because of the size of the
country. It's more difficult to focus your resources and inevitably there are more
brands of it, more variance.

There are many ways in particular in Norway that the government is supporting the
use of these infrastructures. You enter into public-funded research projects
particularly which are helping academia and research institute to do what industry
believe is right. And to advance in larger groups on selected topics. So there are
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these research centers and the research centers of excellence in Norway that will
help bring together like minded from industry. But the funding sort of goes to
academia to advance the skills and competencies, so there's a strong flow of
government money into academia and into research institutes for the later benefit of
the industry, but industry is designing the programs in a sense.” (N2018/08)

The universities and research institutions take an active role in making themselves
relevant for the industries in Norway. Their activities benefit the maritime cluster in
Norway as they produce highly-educated and qualified graduates for the maritime
industry, and the research conducted strengthens Norway’s maritime technology
position globally. Norway’s global success within the maritime technology could be
attributed to an an effective National Innovation System that ensures continuity of
what had been produced earlier, and transmitting the shared knowledge to the wider
ecosystem (Lawson and Lawrence, 1999), through the active role undertaken by the
universities and research institutions in the industry technology development.

The next section will discuss the role undertaken by industry associations to
complement the cluster organisations and the universities and research institutions
in order to ensure Norway remains leading and relevant on maritime technology and
innovation.

6.1.4 Role of Industry Associations
The main industry association for the Norwegian maritime sector is the Norwegian
Ship Owners’ Association (NSA). It is a trade and employment organisation for the
Norwegian controlled companies within the deep-sea shipping and the offshore
industry. The role of the Norwegian Ship owners’ Association differs from that of the
cluster organisation as its primary function is to present the Norwegian national
interest on international industry policy, national employer issues, environmental
issues, and competence and recruitment. For the cluster organisations, the focus is
on innovative collaboration projects amongst its members.
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One of the experts described the important role of the NSA:
“Formerly, the NSA was more like shipping associations in other countries, in that
they are basically concerned about tax issues and public policy. The NSA under
Sturla Henriksen of course was also concerned about that, but to a much smaller
degree. He was very concerned but being a friend with the CEO of Kongsberg
Maritime, friend with first Henrik Madsen and then Remi Eriksen. As I said, to be in
the center of the development of the maritime cluster, and so I would say that the
NSA has played a very important role.” (N2018/01)

However, the industry trade association, in particular the NSA, has a different focus
than the cluster organisation. The NSA seems to have a similar role in Norway as it
has in Singapore: to be the voice of the industries it is representing. This is not the
role of the cluster organisation mentioned earlier. The emphasis of the cluster
organisation is to promote knowledge of the general cluster development, knowledge
collaboration, innovation collaboration and cluster to cluster collaboration. The
interviewer raised this specific question:
“On that note, between the cluster managers, cluster organisations, how do you see
they differ compared to industry association like the NSA? The NSA also has this
organisation - it has this secretariat. How do you see then the difference in the role
between those two?”

The response from the expert was quite surprising, as the government ministry
wants to get direct feedback from the cluster organisation:
“That's a really good question. Actually, there has been some kind of principal
discussion. When these strong clusters developed and came up with support from
Innovation Norway, we got some kind of questions from the business confederations.
For instance, I remember I had a meeting with a representative from the maritime
confederation, not ship owners with a maritime. These clusters seem to be taking on
a role that well we, as Innovation Norway should have this role. I mean the ministry
and over there they went directly to the clusters and they ask, for instance, Per Erik
Dalen - representing a cluster community of 200 members up there. And that
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Ministry and the stakeholders, policy makers, they went directly to Per Erik Dalen,
what you think about this? How should we do that? And by-passed this official
business confederation and they reacted, "no it couldn't be like that" so we had to
have some meetings to find out what the roles were that the cluster organisation
should take. And they should not take the role as the main adviser for the Ministries.
No, that's not their role. They should concentrate on working with the companies,
setting up relations in each of 18 innovation partnerships like the business thing and
not go too deeply into these policies. But there had been some small discussions
and dilemmas.” (N2018/06)

This indicates the increasing influence of the cluster organisations compared to the
well-established industry associations. However, the input from the industry to
governmental agencies for the purpose of policy development officially resides as
the responsibility of the industry association, which the expert subsequently reiterated:
“The cluster organisations can be too strong and the problem is that they brought too
much into these kinds of policy development. Which can in some way be kind of a
conflict with their basic role which is to promote innovation and collaboration.”
(N2018/06)

On the other hand, for certain situations, it will be more effective for the
governmental ministries to approach the cluster organisation if they need to get
feedback on certain matters, such as industry policy:
“For instance, last year, about two years ago, the Ministry of Transport started a
process of coming up with a new white book on industry policy. The manufacturing
industry, does the manufacturing industry in Norway have a future? How are we able
re-structure, take some of the industries back from what's just been outsourced to
Asia - like that. And they started a really open process. We're discussing business
communities but then they really strongly draw from the clusters within this sector.
So the cluster resolves to organize kinds of workshops and they had some officially
organized involved in the process of creating this white book on the industry policy.
And that was really, I would say, really good, because the advantage of course is
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that when you ask the clusters and you said well the clusters consist of small, quick,
new entrepreneurial companies, well-established companies, the big players, the
R&D institutions, intermediaries, universities, are on the same table. So, for the
Ministries, if the ministries out there in the region try to find out what's happening
here, it's very efficient to get in contact with a cluster because the ministry will see
that we have all the stakeholders, everyone on the same table.” (N2018/06)

6.2 Summary of the Norwegian Innovation Cluster Program
The report on “Evaluation of Norwegian Innovation Clusters” published by
Samfunnsokonomisk Analyse AS in December 2017 indicates the positive effect of
companies that participate in cluster projects. The positive results are reported in the
following dimensions:

a. The cluster program generates significant positive interactions with other
governmental policies.
i) Through the cluster organisation, companies in a cluster use or are
made aware of public support schemes. Furthermore, the cluster
organisations assist members within its cluster to apply for funding for
innovation projects.
ii) Involvement in a cluster provides signals about a company’s potential
for innovation or value creation, and encourages R&D through joint
projects that are facilitated by the cluster organisation.
b. The cluster program has a positive effect on collaborative relationships among
the cluster participants.
i) More R&D projects with higher collaboration intensity in the three-year
period after the companies have enrolled as participants.
ii) Increase in the number of patent applications in total, and among
members of the cluster projects.
iii) Higher growth of innovation projects for core members of a cluster
program.
c. The cluster program has a significant positive impact on economic
performance.
i) Increase in ripple effects for participants in cluster programs.
ii) Improved interconnection with other industries.
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The report indicates the success of the public policy measures in Norway to
generate an innovative eco-system and to promote collaboration among
stakeholders in the cluster through the Norwegian Innovation Clusters program. The
framework facilitates the application of the Triple Helix approach to develop R&D and
innovative projects that will be beneficial to the entities that are part of the cluster.

Menon Economics conducted a similar study in 2012 and published a report that
indicates the success of the Norwegian cluster program measured by the number of
innovation projects, where the cluster organisation or the cluster member has
initiated, or been an active contributor to, the (innovation) project. The findings were
derived from a survey conducted as part of the study. The findings from Menon’s
survey also show that when cluster members actively participate in the cluster
activities, they benefit correspondingly.

This highlights the importance of getting the members within the cluster to actively
participate in the activities. Therefore, it is important for the cluster management to
have competent leaders who can generate interest in, and enthusiasm for, active
participation.

The funding provided to the firms for projects within the respective clusters needs to
be accountable to the Ministries and the public, so that the money is well spent. One
of the experts commented on the requirements to report the result of the projects
and to have accountability:
“So all funds are allocated through Innovation Norway. And actually, what the
Ministries ask for then is of course the annual reports, reaffirming to the Parliament
that this is a really great way to spend public money. So we have to give them back
of course, we have to give them these kinds of key performance indicators. So, each
year we are collecting data from each one of the clusters that are included in the
program which take part in many new collaborations between companies. And how
are these institutions initiated through this cluster project, how many new clusters do
cluster linkages? How many new collaborative innovation projects are initiated and,
of course, also annual statistics.”(N2018/06)
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When probed about which government ministries in Norway evaluate whether these
funding programs achieved the intention to increase the growth and economic
performance of the firms in the cluster, one of the experts eplained:

“It's called Statistics Norway, which is the central bureau of statistics analysis
information. They conduct annually a survey based on data from the companies that
are registered as a cluster member. They look into the accounts and, for instance, in
the cluster program, let's say it identified 1000 Norwegian companies that are part of
the same cluster. They set up a control group with similar and rather sophisticated
methods of designing a control group. So for instance, from the sectors that are
already within this cluster.”(N2018/06)

The interviewer requested clarification:
“….but I have presumed for them, what are the main things they can measure;
quantifiable thing like their income, the number of work force, the salary...”
The expert responded:
“Increased turnover, increase in value creation and employment of course. And so
for the three last years they said that there is a significant growth in sales and
employment in the cluster companies compared to this control group.”.”(N2018/06)

The interviewer further probed with the following comments:
“ok, so there's this evidence to show them that the cluster does have this call. It has
a better effect than non-cluster companies.”
The expert then re-affirmed that the funding has benefitted companies which have
actively participated in the cluster program:
“Basically, by taking an active part in clusters helps your bottom line.” .”(N2018/06
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6.3 Conclusions from this chapter
Norway’s ambition to develop the maritime cluster into a global knowledge hub has
leverages from significant investment in maritime education, research and innovation
(Reve et al. 2012). Within the area of innovation, the public policy framework within
the Norwegian Innovation Cluster programme actively supports the activities of the
cluster, and in the previous chapter, the success of this program was confirmed by
different stakeholders.

The public policies and transparent implementation set the priorities towards
innovation in Norway. From the interviews conducted during the research process,
the cluster dynamics in Norway, as depicted in the Emerald Model (Reve et al.,
2012), clearly indicates the positive perception of the overall attractiveness of the
Norwegian Maritime Cluster. The positive result of cluster dynamics in Norway has
been further facilitated by the role undertaken by the Cluster Organisation, as
Norway takes a bottoms-up approach with regards to supporting the industry. The
success of a cluster depends on the industry players within a specific geographic
location joining forces to develop a clear strategy and a business plan on how they
intend to grow and improve their own cluster performance.

The Norwegian government does not interfere in the activities within the cluster and
furthermore, it expects the different clusters to get funding based on their own merit.
The funding is provided based on the application from the cluster management on
behalf of the firms operating within a cluster. The application is evaluated by a select
committee based on the strategy and business plan that it has put forward as not all
applications for funding will be approved.
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Figure 42: Adapted from Jakobsen et al. (2003) “Attracting the Winners” with the
cluster dynamics using the Emerald Model

The Cluster Organisation in Norway has further strengthened the cluster dynamics in
Norway which has influenced the successful outcomes for the Norwegian Innovation
Cluster. The Cluster Organisation in Norway has fully embraced Ketels et al. (2012,
p 34) where its key role is to facilitate bridges through seven innovation gaps:
1. The research gap: limited interaction between firms and research
organisations
2. The education gap: limited interaction between firms and education
organisations
3. The capital gap: limited interaction between firms and financial organisations
4. The government gap: limited interaction between firms and public bodies
5. The firm-to-firm gap: limited interaction among firms
6. The cross-cluster gap: limited connections between firms in one cluster and
those in another
7. The global market gap: limited connections between cluster firms and global
markets
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6.4 Discussion on results and implications
In the previous chapters, the case study of the Singapore maritime cluster showed
that its transformation into a leading International Maritime Center has attained
recognition in industry publications such as the Menon Economics Leading Maritime
Capitals of World series starting in 2012, the Xinhua-Baltic Exchange International
Shipping Hub Index since 2014, and reports issued by consultancy firms such as
BMT Asia (2014) and Monitor Deloitte benchmark (2016/2017), as well as in
academic journals (Verhetsel & Sel, 2009; Jacobs et al., 2011; Zhang & Lam, 2013)
which used a different set of indicators.

The findings from the different sources of evidence point towards the process to
increase Singapore’s attractiveness which include public policy frameworks and the
role of the cluster facilitators such as the MPA Development Unit, SMF and SSA
working coherently together and providing inputs for policy making and refinement to
continuously increase Singapore’s location attractiveness.

The findings from this chapter are beneficial to the Singapore maritime cluster
renewal program to increase the innovation activities as mentioned in the IMC 2030
Strategy Report. The research of Chapter 5 has confirmed the significant growth in
the market share of the number of shipping entities locating to Singapore, as
compared to other countries, ever since 2004 – the year the MPA was appointed
(and given the lead role of developing the maritime cluster) and the same year the
SMF was formed. On the other hand, the Norwegian Innovation Cluster Programme,
which was launched in 2002, has resulted in a significant growth in R&D
collaboration between firms and research institutions, and also an increase in
innovation activities for entities participating in the cluster programme.

There are several aspects of the Norwegian Innovation Clusters which are
considered to be relevant to Singapore:
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I.

The significant investment in maritime education and research, and the strong
collaboration between universities and industries (Monteiro et al., 2013;
Szucs, 2018), such as:
a. Providing industry sponsorship for the professors. This allows
companies that sponsor the university professors to influence the
research focus and to influence curriculum of the university to be more
industry focussed.
b. Incorporating practical applications into the university curriculum, such
as final year reports based on actual industry problems. This may
require academics to spend more time with industry so they
understand the challenges. As a result, the academics can more
effectively supervise their students who are writing their final year
reports and theses based on industry problems.
c. Increasing collaborations between public research institutions and firms
in the industries. This could be done by being involved in the designing
of research programs in the public research institutions.

II.

Establishing a bottoms-up approach to cluster development and activities,
with the industry taking the lead in shaping the cluster strategies and growth
plans.
a. Dedicated Cluster Organisations should be established to manage
cluster activities. The Cluster Organisation should be established by
the industry, and its role dedicated to all members of the industry and
in particular, to the smaller members of the industry that have limited
capacity and resources to pursue innovative and collaborative projects
with other cluster members, or with universities and public research
institutions.
b. The government should provide significant funding support to the
activities of the cluster through a transparent process, based on
applications put forward through the cluster management, and
introduce performance targets for collaboration and innovation
activities.
c. There should be an increase in innovation and an increase in focus on
funding for projects involving multiple firms in the clusters.

204

III.

The other elements of the Emerald Model could be applied as a
comprehensive approach to strengthening the dynamics within the cluster
within an innovative and knowledge-based maritime hub.
a. Environmental attractiveness should be incorporated in the Singapore
maritime cluster’s strategic focus. The ability to foresee and meet
future environmental requirements will be a significant contributing
factor in the sustainability and future success of the cluster.

One of the experts shared the above observations, as he was familiar with the
research and innovation systems of both Norway and Singapore. He was asked if
Singapore could also replicate the success of the Norwegian Innovation Cluster:
“Most important is the framework that you as a government give to your players to
work together. Give them the right framework such that all members of a cluster can
work together effectively without limits. That really helps to move a cluster forward.”
(N2018/08)

When the interviewer mentioned that projects in Singapore may not necessarily
focus on providing funding for projects involving multi-firm collaborations, the expert
provided further clarification:
“…we know that the projects that we are running in Singapore with government
funding, they're relatively small activities and typically it's just us and one ship owner
and the university, and the MPA pays. I mean, you are not moving a cluster with that
and you not creating it. There're other things in Singapore that work and it is just the
attractiveness of the location for others to be there that is kicking this off, and it is
really shipping. I mean the ship owners and operators and managers in that cluster,
and they obviously don't sort of attract other players, whereas in Norway and in
Germany, the cluster is not only driven by one stakeholder, it's driven by the
combination.” (N2018/08)

The above findings reaffirmed the previous findings from the other interviewees and
documentary evidences. Singapore is lacking in innovation activities that entail multifirm collaborations as well as collaborations between multi-firms and research
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institutions. The existence of Cluster Organisation to facilitate collaborations between
firms in the cluster as well as in between firms in the cluster and with research
institutions is another contributing factor that is not yet institutionalised in the
Singapore maritime cluster.
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7 Discussion
In this chapter, the author seeks to draw from the theoretical basis for the research,
the literature review, and the empirical studies conducted for the Singapore maritime
cluster and the Norwegian Innovation Cluster. The earlier chapters have provided a
combination and a variety of theoretical and empirical perspectives on successful
cluster development, ofnpublic policy frameworks and on the specific role of cluster
actors. Interpretative readings have been applied to the data and analysis using the
theoretical framework for location attractiveness, and this will be developed further
on the theoretical and practitioner basis for the research.

The study embraced a qualitative approach using case study method to gather
information from a broad spectrum of evidence, including interviews, observations,
documentation and supplemented with quantitative data analysis. Specifically, the
interviews have generated a more explicit and deeper understanding from the
perspective of the interview participants regarding what works well in the Singapore
maritime cluster, and what contributes to its location attractiveness. Similarly, for the
Norwegian Innovation Cluster, the findings from the interviews and the documentary
evidence provide a clear understanding of the policy framework and the role of
cluster actors contributing to the superiority of the Norwegian Maritime Cluster in the
areas of technology and innovation.

The pilot scoping study derived from the data gathering through initial interviews in
Singapore significantly contributed to the theoretical framework underpinning this
research. This concept was derived from the International Business theory,
Economic Geography theory, and the literature on industrial clusters and innovation
systems.

The following sections review the implications and contributions of the work, in both
theory and practice, and lead to some inference about the broader possibilities
identified by the research.
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7.1 Contributions to the International Business Theory
This research indicates that the MNEs location decisions are coherent with the
overall objectives of firms, which aim to maximise the shareholders’ value. One of
the possibilities for value creation is for the MNEs to capitalise on strong host country
CSA by developing Subsidiary Specific Advantage at the host country (Birkinshaw,
1997; Rugman & Verbeke, 2001; Rugman et al., 2012). The host country CSAs
within the Singapore maritime cluster include having strong institutions such as the
MPA, the SMF and the SSA. By having a strong Subsidiary Specific Advantage, and
by introducing subsidiary initiatives, MNEs would be allowed to exploit the nonlocation bound FSA globally from both the home country and the host country
(Rugman & Verbeke, 2001). In 2015, Singapore’s subsidiary of the London-based
Standard Club collaborated with the SMF and the SSA for the establishment of the
Singapore War Risk Insurance. This has now become Singapore’s first national war
risks insurer, with the insurance underwriting role undertaken by The Standard Club
Asia Ltd. Such innovative recombinations will generate new types of FSAs across
the MNEs’ global network and strengthen the MNEs’ overall competitive advantage.

Figure 43: FSA Diffusion Pattern
(Adapted from Rugman & Verbeke, 2001)
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Rugman and Verbeke’s (2001) formulation of MNEs’ FSA development indicates that
the non-location-bound knowledge at the host country operations could be
established with the following patterns:
1) A subsidiary in a host country engaging in global market initiatives without
explicit parent approval.
2) Subsidiary initiative receiving global, internal investment from HQ;
subsequently pursuing the global market through corporate support; and
thereafter proceeding with value-creation activities in the subsidiary.
3) The FSA capabilities created in the host country and, thereafter, generating
subsidiary initiatives for the international market and international diffusion of
knowledge through the MNE’s global network. This approach requires internal
entrepreneurship within the subsidiary management, which may also be
associated with autonomy from the parent company.

This research contributions within the area of FSA theoretical model. Even though
the institutional and systemic elements would be difficult to replicate elsewhere, the
host country CSAs are not static, and could be strengthened through establishment
of export processing zones (McIntyre et al., 2007) or establishment of science parks
(Breschi et al., 2001). For the Singapore maritime cluster, the MPA, which works
together with the SMF and the SSA, has further strengthened the host country CSA
in the last decade through implementation of pro-business policy measures. These
measures are targetted to make shipping companies operating in Singapore to
become competitive, based on the proactive feedback loop as described below:
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Figure 44: Author’s illustration of the industry outreach and feedback loop

Within the areas of innovation, the strengthening could also be developed through
host country initiatives such as a collaborative efforts between MNEs’ subsidiaries
and local knowledge networks, such as the universities and public research
institutions in the host country. This finding is consistent with the recent research
conducted by Ryan et al. (2018), which identified that Subsidiary Specific
Advantages will evolve based on the internal network and knowledge diffusion
internally within the MNEs, as well as from the interaction of local knowledge
networks in the host countries. From the host country’s perspective, countries with
CSA that actively support firms to generate new knowledge, capabilities and
innovation will be facilitating MNEs’ subsidiaries to strengthen the Subsidiary
Specific Advantage by generating subsidiary initiatives, and hence the MNEs overall
FSA. Thus the research add value to the maritime industry with similar country and
firm values.
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This is illustrated in Figure 45:

Figure 45: Proposed model with Host CSA initiatives for multi-firms Subsidiary
Specific Advantage

In Figure 45, the ovals reflect the location-bound knowledge of the MNEs and the
rectangles relfect the non-location bound knowledge. The host country’s initiatives
create the impetus for the MNE’s subsidiaries to actively engage in innovation
activities by working with the host country stakeholders and other MNEs through
collaborative projects, which provide a new pattern in the FSA development of the
MNEs. The Norwegian Innovation Cluster program’s ability to generate local
knowledge diffusion and innovation has extended the Ryan et al. (2018) model of
collaboration. This involves the collaboration between industries with research
institutions and universities within the cluster program, and also promoting firm to
firm collaborations, for firms within the clusters and firms in between two different
clusters (inter-cluster collaborations).

7.2 Contributions to Economic Geography Theory
The generalised Double-Diamond model (Rugman & D’Cruz, 1992), is considered
more relevant for small but open economies like Singapore (Moon et al., 1995),
instead of Porter’s original Diamond model.
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Figure 46 on the left is adapted from Porter’s (1990) Diamond Model, and on the
right the Double Diamond Model (Rugman & D’Cruz, 1992).
The Singapore maritime cluster’s ability to attract a significant number of foreign
owned shipping firms such as Maersk (based in Denmark) and Bernard Schulte
(based in Germany) re-affirms the robustness of the Double-Diamond model. Porter
(1990) argues that MNEs are primarily attracted to Singapore’s well-efficient
infrastructure and well-educated but low-cost workforce as the key reason for
choosing Singapore, which underestimates Singapore’s overall potential. The
success of the Singapore maritime cluster in attracting international shipping
companies indicates that the potential limitation in one of the diamonds such as
labour as factor conditions, could be overcome, as Singapore could bring in foreign
talents to complement its own indigenous workforce. This has been re-affirmed in the
case study by an expert in one of the interviews:
“In Singapore, everything is available for expats, especially for the expat’s family to
come and settle down in Singapore, in all aspects.” (S2017/05)

Furthermore, Singapore has recognised not to just focus on the foreign talent’s
needs to fill up positions within the MNEs establishing in Singapore, but also to make
it easier for the families of the foreign talent as mentioned by an expert in another
interview:
“Highly efficient, very easy to settle down for families. Very clean, green and safe.
Initially did not intend to move family to Singapore but eventually stayed in Singapore
for the past 12 years, and the family is very happy. Efficient and hassle free that
allows people in Singapore to focus on work and play.” (S2017/03)
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7.3 Contributions to Industry Cluster Theory
Jakobsen et al.’s (2003) “Attracting the Winners” model, adapted from Porter’s
Diamond theory has been applied to benchmark the maritime cluster attractiveness.

From the perspective of long-term relative performance of maritime cluster in specific
locations, this model has been used as a framework for location attractiveness for
MNEs in the maritime sector.

The evolution of the Singapore maritime cluster from an emerging cluster to a
growing cluster has been characterised by a high number of international shipping
companies establishing their operations in Singapore. Using Menzel and Fornahl’s
(2010) cluster life cycle model, the growth of international ship owners and ship
management companies sets definable boundaries within this growing cluster in
Singapore.

Figure 47 – Quantitative and qualitative dimensions of the cluster life cycle
(Adapted from Menzel and Fornahl, 2010)
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The growth in the number of international shipping entities have resulted in an
increase in number of foreign talent to Singapore including expatriates and their
families. This development differs from Menzel and Fornahl’s (2010) model which
expect a high number of local start-ups such as the semi-conductor industry in
Silicon Valley.

Therefore, other locations may apply the principle of mobile (local) labour resource to
increase the employment of a growing cluster, though a location should not be
limited to the finite human resources or competences to grow the cluster. The
increase in employment in the cluster could happen through open and welcoming
immigration policies to attract overseas talent.

For a growing cluster, the increasing density of companies was complemented with
new institutions within the boundaries of the thematic area (Menzel & Fornahl, 2010).
In the Singapore maritime cluster, the establishment of the MPA’s Development Unit
and the SMF in 2004, as well as the active role of SSA to engage with the industry
and MPA, provides the backdrop of an effective cluster facilitation, which the Menzel
and Fornahl’s model terms as “collective action” (2010, p 229).

Furthermore, cluster facilitators provide a catalyst to support the growth of the cluster
(Ingstrup, 2010, 2012). From the Singapore maritime cluster case study, the
academic contribution has been to identify that there are multiple and different types
of cluster facilitation roles that influence the success of a location in attract
international shipping entities. Singapore’s success in attracting shipping activities
includes having three different cluster facilitators operate concurrently, with each
having a distinct role. These three cluster facilitators complement Jakobsen et al.’s
(2003) “Attracting the Winners” model, which can be illustrated below:

214

Figure 48: Public Policy with three cluster facilitators model
(Adapted from Jakobsen et al. 2003 model)

Public Policy
The Jakobsen et al. (2003) “Attracting the Winners” model has been adapted as the
underlying framework as it has been applied in the benchmarking of maritime
clusters, the core of this research. The Jakobsen et al., model itself emphasises the
important role of public policy as a central role in defining the location attractiveness.
However, Fornahl & Hassink (2017) argue that there is still limited understanding on
cluster policy effectiveness, which has become a conundrum for scholars and
practitioners. Furthermore, there has been an increasing demand for evidence about
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which policies work, and where, at a time when there are increasing policy
complexities (Fornahl & Hassink, 2017). Singapore’s top ranking as a maritime
centre, combined with empirical evidence on its location attractiveness for shipping
companies, provide the basis that the cluster development approach has resulted in
the desired outcome. The findings from the data gathering highlight other factors
beyond the public policy contributing to the location attractiveness. The study found
that the process of policy formulation (and not just the public policy) has had positive
effects on cluster development. The interviewees’ positive perspectives of
Singapore’s location attractiveness were largely due to the MPA and other
governmental bodies and their roles in actively engaging with industry stakeholders
to solicit views on how to make Singapore an attractive location. However, the
findings on the benefits of other cluster policies are modest, particularly when the
costs are factored in (Fornahl & Hassink, 2017). Even when the public authority that
oversees the cluster is highly competent, an optimal cluster policy looks like it is
extraordinarily difficult to achieve. The Jakobsen et al.’s (2003) model limits the
cluster development focus on the public policy initiatives, whereas this study found
that the process of policy formulation is an equally important element. This finding
concurs that there is no straightforward or best practice case on cluster development
(Asheim et al., 2011).

Role of Cluster Actors

There are a few key cluster actors that have taken a significant role in the process of
transforming the Singapore maritime cluster into a world-leading International
Maritime Centre. Wong et al. (2010) argues the important role the state plays in
promoting the development of the International Maritime Centre in Singapore, with
the MPA being appointed in 2003 “as the ‘champion agency’ for the comprehensive
development of Singapore from a primarily sea-transport hub towards becoming the
leading comprehensive integrated IMC in Asia” (Wong et at., 2010, p 90). The MPA
has taken up this role seriously by working with other governmental agencies and
stakeholders to ensure an integrated development approach for the maritime cluster
policy. As noted by Fornahl and Hassink (2017), cluster policy is comprised of all
efforts of government to develop and support clusters in a particular location. Within
this role, the study also found that the MPA as an organisation has also transformed
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itself from operating as a governmental entity responsible for industry regulations
into operating in an industry development role. Furthermore, the MPA’s Development
unit dedicated towards IMC development has a similar (significant) status to the
MPA’s core role in its port and maritime administration function. This reflects the
important roles and responsibilities assigned to the IMC development unit.

The SSA and the SMF are the other key cluster actors that have contributed to the
Singapore Maritime Cluster’s location attractiveness. Combining the activities of the
MPA, the SSA and the SMF within the Singapore maritime cluster could be
comparable with the cluster facilitator role as described by Ingstrup (2010) and some
of the roles that Ketel et al. (2012) describe for a cluster organisation. However, the
study found that the extensive interactions and cooperation between these three
cluster actors in Singapore contribute to the Singapore maritime cluster’s location
attractiveness.

The constant feedback between the cluster facilitators and within their own
stakeholder groups (as illustrated in Figure 44) results in refinement and
development of customised policy measures. These are introduced in a timely
manner and are implemented quickly and effectively. The communications and
coordination among the three different cluster facilitators add to the refinement and
development of new policy measures to make Singapore competitive.

The study found that the contribution of the three cluster actors in making Singapore
an attractive location by constantly getting industry feedback and enhancing and
implementing new policy measures and initiatives to improve the cluster
attractiveness and competitiveness, with each of the cluster actors taking a serious
effort in their respective roles:

1)

The MPA: It has the budget and authority to establish policies, measures and

initiatives for the maritime sector. It has been given the mandate as lead agency in
maritime matters in Singapore, and hence it is able to influence fiscal policies to
make Singapore attractive for shipping companies to locate their operations in
Singapore.
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2)

The SSA: Its strong membership consists of ship owners and operators, ship

managers, ship agents and other ancillary companies in shipping. It is organised into
eight operational committees to discuss issues and to provide feedback to the MPA
and other governmental bodies on issues and challenges and ideas that are raised
by its members to make Singapore competitive.

3)

The SMF: Serves as the government’s partner, through working on behalf of

the private sector in promoting Singapore as an IMC, with aspecial focus on longer
term manpower development for the maritime sector.

Instrup’s (2010) description of the three cluster facilitation roles should be expanded
to include the additional dimension of policy formulation through proactive
engagement with industry stakeholders, similar to the role undertaken by the MPA
and the SSA, and external outreach programs similar to the role undertaken by the
SMF. This case study further extends the academic theory on the potential
significant contribution of cluster facilitators during the growth stage of the cluster
development. The findings further elaborate with examples and illustration on the
activities involved as part of Institutions building in a growing cluster (Menzel &
Fornahl, 2010).

Each of these three organisations in Singapore are well resourced with full-time
personnel to carry out its activities. It also has appointment holders consisting of top
management of different leading entities within the maritime sector in Singapore. As
the Singapore maritime cluster is recently pursuing the next stage of its
transformation to focus on innovation, the current framework leveraging on the
cooperation of these three key cluster actors may not be sufficient to meet its new
objective. Maskell and Malmberg (2007, p 614) maintain that “institutions co-evolve
with the requirements of the dominating industry in a cluster, thereby creating a
favourable environment and path dependence, but also inertia”. Based on the results
of the Menon Economics The Leading Maritime Capitals of the World 2019
publication, the Singapore maritime cluster managed to maintain its leading position.
However, considering Singapore has a tight labour market, the recent tightening of
foreign labour may restrict the supply of talents. This may lead to the end of the
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sustaining stage, moving towards the declining cluster stage as “a decreasing
diversity in an exhausted trajectory causes a decline” (Menzel & Fonrnahl, 2010,
pp227). The Singapore IMC 2030 Strategy Report which focuses on talent and
innovation could be considered as a recognition of the need for the Singapore
maritime cluster to transform, to avoid going into a declining stage, as highlighted in
the Menzel & Fornahl (2010) illustration below :

Figure 49 – Quantitative and qualitative dimensions of the cluster life cycle
(Adapted from Menzel and Fornahl, 2010)

In this area, the study found that the Norwegian Innovation Cluster takes a different
approach in order to increase its innovation activities, in particular with the formation
and emphasis of the cluster actors.

Even though the Singapore maritime cluster development path considers the role of
the state, led by the MPA, as essential, the study found that an industry-led
approach will be appropriate for the next phase of cluster development which
focuses on innovation. This industry-led, bottoms-up approach requires active
participation and involvement of smaller members of the industry that have limited
capacity and resources to pursue innovative projects through collaboration with other
cluster members, or with universities and public research institutions. The findings

219

from the interviews re-affirms the bottom-up approach as described by the interview
participants in Norway:

“We don’t wait for the government. We expect the government to help us to remove
the barriers we need to have removed to compete….. They should help to open
doors, they should help to facilitate, but of course we have to do the hard work
ourselves.” (N2018/07)

The bottoms-up collaboration in Norway is not limited to members working together
within the same cluster, but also open to different clusters working together as
described by another expert:
“Maybe one of the most important effects of the cluster program has been cluster to
cluster collaboration.” (N2018/07)

The other significant outcome of the bottoms-up approach which has been observed
in Norway is that the industry itself leads the transformation, instead of the
government-led transformation as proposed in the Singapore IMC 2030 Strategy
Report. This was illustrated when the subsea cluster expanded its focus to
opportunities within the entire ocean industries, such as the seafood cluster.

For Singapore to establish similar cluster dynamics as in Norway and in order to
increase the level of maritime innovation through a bottoms-up approach, different
forms of cluster actors will need to be established. Singapore will need cluster actors
beyond the organisations concurrently acting as industry associations such as the
SSA or the SMF (that are led by industry captains) in order to effectively reach out to
different and smaller entities in the cluster as an anti-lock-in mechanism. Grabher
(1993) considers the cluster negative lock-in effect as functional, cognitive and
political, with the political lock-ins referring to organisations or individuals who
preserve the existing framework and self-sustaining coalitions of powerful industrial
players to protect vested interest.
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The performance indicators of the cluster actors will need to be adjusted to reflect on
the focus areas or the new cluster goals. The performance indicators will need to
focus beyond purely economic indicators, and may consider the Emerald Model
(Reve et al., 2012) which is more broad-based covering several other non-economic
dimensions.

Singapore has attained its ambition to transform itself as a leading comprehensive
International Maritime Centre when the MPA was assigned this mandate in 2003.
This is based on the recognition in industry publications (such as the Menon
Economics Leading Maritime Capitals of World series starting in 2012, the XinhuaBaltic Exchange International Shipping Hub Index since 2014, and reports issued by
consultancy firms such as BMT Asia (2014) and Monitor Deloitte benchmark
(2016/2017)) as well as in academic journals (Verhetsel & Sel, 2009; Jacobs et al.,
2011; Zhang & Lam, 2013), which used a different set of indicators.

For Singapore to achieve its new ambition as the centre for maritime innovation,
adjustments centred on network evolution and network renewal may need to evolve
to achieve the new policy goals, similar to the role of the cluster actors in Norway
resulting in a higher growth of innovation projects for core members of cluster
programs (Rotnes et al., 2017).
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8 Conclusion and Limitations
In this present research, the International Business theory was applied from the host
country perspective on MNEs’ location decisions for the shipping entities.
Subsequently, the theory that MNEs’ subsidiaries could contribute to MNEs’
performance through subsidiary initiatives (Birkinshaw et al., 1998) by contributing to
the development of new marine insurance producst in Singapore, such as the War
Risk Mutual, working within the SSA as cluster facilitators.

Concurrently, the research evaluated the location attractiveness from an economic
geography stream to determine the influence of public policy and cluster dynamics
on location attractiveness for knowledge intensive activities, and on national and
regional innovation systems. A research methodology was devised to empirically
investigate the factors influencing location attractiveness using the Singapore
maritime cluster as a case study. The case study was from the perspective of the
experts that were in Singapore, complemented with other evidence including
observation, documentation, and archival records providing quantitative empirical
data on the significant growth of the shipping sector in Singapore. To contribute to
the practical aspect of cluster renewal for Singapore using the cluster life cycle
perspective (Fornahl & Hassink, 2017), a qualitative comparison of the Norwegian
Innovation Cluster case study was conducted through both interviews and
documentation review.

The following sections review the implications and contributions of the work in both
theory and practice, and lead to some inference about the broader possibilities
identified by the research.
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8.1 Contributions to Managerial Practice
Role of Cluster Organisation
With regard to cluster development policy, mature clusters such as the Singapore
maritime cluster, should consider establishing purely industry-led cluster
organisations to increase innovation. Cluster organisations have a different focus
and objective compared to the current cluster facilitators in Singapore such as the
industry association SSA and the non-governmental organisation SMF.

Innovation requires a bottoms-up approach and firms in the industries need to
collaborate at different levels (Jakobsen et al., 2012) :
a. with other firms in the cluster
b. with firms in other clusters
c. with universities
d. with public research institutions

A top-down approach, such as the approach of the Singapore maritime cluster, may
be effective in attracting MNEs to its shores, but the Norwegian Innovation Cluster
programme highlights that innovation is derived from a bottoms-up approach. Cluster
organisations with a focus on innovation amongst its members (both small and large
firms) derive better results in innovation activities (Rotnes et al., 2017).

In addition to the role of cluster organisations to increase innovation, another
managerial contribution is the important role of strong leadership within the cluster
management to achieve the objectives of the cluster.

Good leadership in the cluster management

Ingstrup (2011) lists three cluster facilitation roles for different types of cluster
organisations and claims that different characteristics are needed for clusters in
different phases of development (such as those in a start-up phase compared to
more established clusters):
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1. Facilitators who focus on developing framework conditions that will be
favourable for collaborations. The facilitator needs to be entrusted to manage
varied relationships in an open and professional way, normally applicable for
new clusters.
2. Facilitators who take on an active role as project managers or project
facilitators, which normally occurs for mature clusters. Some of the key
characteristics include openness, ability to influence others and humbleness.
At the same time, the facilitators are expected to have good awareness and
apply power and control to achieve the project objectives.
3. The third role applies to cluster facilitators that undertake both roles as
described above.

Jakobsen et al. (2012) highlights the importance of the personal characteristics of
the cluster facilitator in order for cluster projects to succeed. In addition, how the
clusters are managed and organized is critical; this is in regard to the execution of
the cluster facilitator role. Jakobsen et al. (2012) claim that cluster facilitation
requires more than just a typical competence required for traditional development
projects. The Jakobsen et al. (2012, p 20) study indicates that the personal
characteristics of the project manager will have a direct influence on results by
encouraging the enterprises (members) within the cluster “to allocate enough time
and resources for active project participation”. Figure 50 is adapted from the findings
in Jakobsen et al.’s (2012) report:

Figure 50: Project Leadership in cluster activities
(Adapted from Jakobsen et al., 2012)
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This finding is consistent with the study by Rotnes et al. (2017) that emphasises the
importance of the project managers’ role in creating excitement and enthusiasm
while, at the same time, ensuring credibility and a long-term perspective.

One expert who was interviewed during this research supported the argument, and
provided the following statement:
“Having a cluster set up, I think the number one criteria is that we have a leadership
which is open and transparent and developed the strategy that is clear.” (N2018/05)

The expert further affirmed that the top leadership of the cluster organisation needs
to interact with different types of key stakeholders:
“The CEO of the cluster organisation is the main, or is the most important, character
in the cluster; is the one that creates recognition to all stakeholders of both
governmental side and funding side, but also is the front figure to companies.”
(N2018/05)

The above view is rational when conducting projects with the triple helix approach of
academia, government and industries. Jakobsen et al. (2012, p 19) assert that “the
cluster facilitator must be able to communicate effectively with actors in three
different arenas: a business arena with owners and managers of enterprises
operating under conditions of market competition, a research arena with researchers
and other actors operating in a world of universities and university colleges, and a
political arena with bureaucrats and politicians.” Jakobsen et al. (2012) refer to this
capability to communicate effectively with the three key actors as “multilingualism”.
The overall Norwegian Innovation Cluster program complements this leadership
criteria for success as funding for the program depends on a selection process that
requires the proposals to be submitted by the project managers (from the cluster
organisation). The evaluation process shows the importance of having good cluster
facilitators. The selection for the Global Centre of Expertise (GCE) program, which is
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the highest level of the cluster program, reflects the thorough selection process of
the GCE Subsea Cluster. This is how the CEO described the experience:
“We made this application. These global applications; they were evaluated
internationally abroad by some group, and then on some Arctic Nordic level. Finally,
this Norwegian Research Council and Innovation of Norway get the advice from
these organisations and we shall set up for this purpose, and then they decide. They
had six applications or seven applications for becoming a GCE, and we won it ...
Then we had a strategy and we had to implement it.” (N2018/07)

8.2 Research limitations
This investigation presents a conceptual framework that combines the International
Business stream with Economic Geography and Innovation theme, in areas that are
still evolving. It is therefore only an exploratory approach with a set of limitations,
both theoretically and empiricaly.

The scope of data gathered is the empirical limitation. Whilst the two empirical
studies (of the Singapore maritime cluster and the Norwegian Innovation Cluster)
provide a comprehensive, complementary and rich dataset, the International
Business and the Economic Geography is a broad subject and there is a need to
gather more knowledge and widen the MNEs perspective and the policy perspective
on location attractiveness.

This research has collated a significant amount of data from the interviews and other
data sources which incorporate depth and breadth for the analysis. However, it is
recognised that there is a need to gather more data and perspectives from other
countries and, potentially, from other industries.
This research has been built from a intrepretivist approach through case studies of
two successful clusters. There could be other elements that have some influence
and contribute to the success of the Singapore maritime cluster and the Norwegian
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Innovation Cluster Programme. Nevertheless, the findings are based on a theoretical
framework that has been established following an extensive literature review and the
interviews have incorporated a wide spectrum of organisations and of experts who
have deep knowledge on the subject matter.

8.3 Future research
There are several ways that this research could be extended and developed. For the
international business theme, the focus of new research could involve longitudinal
studies of individual MNE subsidiaries in different host countries and with different
host country CSAs. This approach could further evaluate the evolution of the MNE
subsidiaries from several perspectives such as correlation of the leadership and
entrepreneurship of MNEs subsidiaries in relation to long term Subsidiary Specific
Advantages of different host countries.

For the economic geography theme, future research could include a quantitative
study of the Singapore cluster dynamics using the Emerald Model. This study will
require extensive data gathering on the education and employment history of the
Singapore-based workforce, salary levels for different segments of the industrial
cluster and comparison with education levels, details of the student population at the
various Institutes of Higher Learning (IHLs), the establishment of local businesses
and ownership structure of companies, and research and innovation performance.

The other area for future research could involve an evaluation of micro geography for
location attractiveness. This important area of discussion relates to the newly
emerging research stream on micro geography (Feldman, 2014). The author
suggests the need to evaluate location from a much smaller scale as compared to
other previous approaches of location effect which consider from a geographical
region, city or city-region perspective when considering a cluster. This approach
specifies that location effects operate at a much smaller scale than suggested by
previous research. However, micro geography studies have included location
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advantage within very small city neighbourhoods based on co-ethnic ties (Stallkamp
et al., 2018) and even from ties formed by idiosyncratic office locations within
buildings (Catalini, 2018). Mudambi et al. (2018) suggests an entirely new unit of
analysis for location studies that consider potential significant contributions for both
theory development and empirical investigation.
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